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SECTION III PART I

MANACEnENT PEASIMITY



Educational Programming :ystems - An OWerVICW

The Model Elementary Teacher Education Program is concerned in part
with developing an organizational process that will he responsive and
adaptive. Its noted in previous file report. number 8-9023, p. 7,

"There can no longer be any doubt that education as a
proCessional endeavor must. undergo radical chows in
the decaJes ahead. ?he present attempts to append
minor improvements to the maze of existing practiees are
simply not sufficiently hold and imaginative enough to
meet with the rapidly changing needs that face American
education. If meaningful chances are to be made in the
profession, we most go beyond the mere development of new
variations en old themes. In fact, professionalism in
education is likely to din out unless we capitalize on
the process of change. Ve must institutionalize change
so that it becomes an integral part of the educational
structure, thcrhv mcetint the functional need of society
and the individual students as the:: arise."

What Is required is a rew and improved educational proaramnint
system. An educational programming system can be defined as [Let
Institetionel peeress wheieby educational programs are developed,
instauted, opeiait.d, and reete,,ed. A school of education
segment that is concerned with elementary edurotion can be vie,:ea as
such a system.

METES' represents a suggested innovation in educational proarenming
or an improvem,ent in the state of .:he art, or the creation of tre.
knowledge. To 6etermine whether MfiThP represents soth an ilicrement in
the state of the art one has to compare it to the present state of the
art, or denim educational programs are currently typically developcd and
delivered.

Method of Analysis. In order to illustrate the inprovemont in education-
al Iregramming theL am represents, first a model of the current state
of the art will be presented and enalyzed and then N node) of M6TEP will
be presented, and, finally, she two models will he ce-pared. As the
established or traditional edncational programming processes ate well
kncnor they need only be briefly reviewed, so as to recall for the
purposes of analysis their essential characteristics. riture
represents as hypothetical organization structure of a typical school of
education. This right he a state college or university. Such a School
is organized along academic disciplines and it ray have areas or
departments of elementary education, second.,ry education, vocational
education, graduate education, etc. The administrative structure may
consist of a dean and an assistant dean. If one takes one segment,
st +eh as elementary education, typically one finds a faculty advisor for
students who arc majoring in clerehinly education. Advising ray
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constitute part of his faculty duties. In addition, there would be a
faculty committee rea,insible for developing educational programs or
courses in elementary education. If the school is oroaiaed along
departmental lines, there clay he a chairmln or departt,ent head in
charie of elementary education. 'the ar;sistant dean rev he reFponnible
for preparing yearly budgets, scheduling room;, faculty course," and
providing services, such as pro,,Iding secretaries for the faculty.

Figure 2 represents a very rough orgnn3zat!onal programin,1 process
as it is presently e.wcuted. It should be noted that the expected
output of this programming process is an increase in the, academic
reputation of the faculty, depre,-tment, and/or school. An academic
status hierarchy exists in Which, through peer evaluation, schools cf
education, or the elementary education segment of such schools or
Individual faculty are evaluated by each other. if a department or a
school wants to maintain or increase its ccademic reputation, its effort,
then, is directed toward other faculty in their respective discipline.
Thus, one has essentially one client group toward which that organization
al programming is directed the academic community. Starting at the
beginning of the figure, faculty and/or deans attempt Lo remain current
as to what other schools of education or faculty are doing. This ean
be done by attending meetings or reading the .literature in the field.
If certain changes Ate occurring, particularly on the part of high
prestige schools, there is a tendency to emulate such changes. As a

consequence, new pro rams in the forn of new courses c -ny be prepared by
either the individual faculty MAN, ur in cousullatioa with his peers in
the area or department within a school. Such proposals are then
submitted to the school faculty senate and, perps, the tctat
university senate for approval. Once such approve] is achieved these
new courses have to be authorized by the clean and, perhaps, the provost,
and a budget necessary to support such programs acquired. The argument
for budgetary approval is uaullly that sur,:b new programs will increase
the academic prestige of the dcparlr.enl and/or school, and require an
addition in space, personnel and equipment. Once such approval is
achieved, the faculty who proposed the courses then Leech the courses.
Essentially the sore process occurs insofar as faculty research is
concerned, except this is entirely an individual undertakitv where
the individual faculty select problems of interest to then, conduct
their research, And publish such research, again to their peers. (liven

the faculty's publications outputs to other faculty and the academic
programs which they are currently conducting, both of which are directed
toward the faculty of other schools of education, the faculty hope that
such an output will be viewed favorably and the academic reputation of
the school, in terms of its relative ranking or status, will be
improved.

What are some of the essential characteristics of the present
educational programming system? In terms of its orpanizational structure
and process, perhaps the closest analogy one could use is that it is
essentially a guild system. In a guild system one relies basically on a
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craftsmin or an artisan, which in this case is the faculty, to produce
or make the entire product on entirely au individual hasis. ln the
present system we have the individual faculty man parecivin!,, what the

progranming need is, designing new educational programs in the form of
Course content, processing his proposals throull the adliinistrative
apparatus, teaching the courae, once approved and in the catalogue, and
subsequently evaluating his cam effort.

In terms of oaganizational staffing patterns ftere is only one
professional role; ona doni not find a d'fferentiated aLaff. The one
role is that of the faculty nan. And, as in any guild system, to join
the guild one has to serve an apprenticeship in the fotm of graduate
study and acquire a Ph.D. degree before one can become a menher of the
guild. In terms of a total programming effort, what one has clearly is
what might be considered a non-integrated system random process, '.!hereby
each craftsman is able to develop and deliver his (.1.1 unique produce.
There need not be any relationship between one course or educational
program and another course, in fact, if there were such a relationship
it would he entirely accidental. Or, as noted in report "A Feasibility
Study for Phase Two of the Elementaiy Teacher Education Project", p. 15,

what occurs is the "Prevailing process of independently introducing a
variety of often unrelated changes, such as calendar innovations,
curricular modifications, independent study progralls, new facilities in
computer-assisted instruction." The educational process, in a sense, is
similar to a Nedieval fair, in Oich individual craftsen - the c?c,Jlty -
offer their %dares which they have devc1cpcd and wIdel. ate
uniquely their own, to the student, rho can pick and choose to untisfy
relatively loose requilements. As there is great variability between
artisans and great individual autonomy, one gets a very random, non-
integrated result.

The educational process is frequently thought of as a sequential
educational productive process, in which the student roves logically
from one course progressively to another course, all of which are
necessary and logically provided to achieve a given end product. This
analysis suggests as presently conducted, the educational process is
not a process at all, but essentially an academic market place where,
within the monopoly constraints in the form of required courses, artisans
negotiate among themselves (share of market, everything gcing lhroualt
the faculty senate), and the students shop around. Within monopoliciic
constraints noted, artisans compete with each other in the selling of
their wares to the passing student largely in terms of academic worth.
Their courses are more "rigorous", "significant", "productive", "worth-
while". This is the academic guild market place, and, if the artisan
is successful, he will be promoted, receive academic recognition, more
income, more consulting, etc. There is little reason to believe what a
student buys in one "stall" will he in any way related to the next
"stall". This can result in duplication, voids, and little relation io
end product student results.
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In terns of the budgetary process, funds are allocated eesentfally
along fixed ratios. For exmple, for every additional 15 students a
school can acquire one faculty man, and schools are built so that one
has elasreolos in which one can maintain a one to thirty student teacher
ratio.

As to a school's clients and environment; in the main, as noted, the
effort. of the school is direc_ed toard a single client group - other
acadel ien;. The client_ group of a school of education are other schools
of education in the country. Other client groups, such as students, tax
payers, public school systems, or society in general are ignored. The

existing educational programmine system is essenLio.11y a closed ono or
one that is restricted essentially to the academic cmmunity itself.
Other constituent gious are pleelued. Such a closed system is directed
esscatially toward the satisfaction or academic values as distinct from
economic or sociel values. The question of academic values and their
rinintenane shall_ be taken up at the end of this report.

As noted in the outset of this report, inherent in the entire ILTEP
effort: is the concept of a responsive and an adaptive educational
proeramming system, in the form of responding to changes in the environ-
ment and new demands by client eroups. How responsive or adaptive is the
present or traditional educatienal programming system? The traditional
system is essentially a seif-cnorgizing system. Either the individeal
faculty man or the dean or both, in terms of whatever r,ivlet:?ges t!;ey
porecive, have to jeitiste edue.%tion:;1 prgranrAne ehaners. If dairy''

perceive no advantaees, then no chance will occur. There is a tendency
for such a system to nave to a sttic state. If the faculty and the
dean are relatively satisfied and perceive no academic advantage in
introducine new programs, then the system will remain unchanged, and the
same courses will be taught in the same way by the same artisans with
the same requirements over what could be a very long period of time Why

can this and why does this happen? As noted previously, this is essen
tially a closed system;, meaning that it is effectively protected from
external demands and pressures in its external environment. It does not
have to compete for consumers is might be the case with a business firm.
Traditionally, business firms in the United States, as one form of
competition, have continually introduced 'Icy and improved products for
the consumer as a device for increasing their share of the market
and increasing their profits. The academic crmiunity finds itself in
a Monopoly position in which one of the clients at least the students -
must accept what the academic community is willing to deliver. Following
that old bromide - there is little reason why the academic system will
not make and deliver buggy whips indefinitely.

There are no organizational mechanisms whereby the clients can
effectively make demands on the educational prograrning system either
for changer or to meet client needs. 'there are no internal processes
within the system that will automatically generate demand:, for a new
program.
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Given such an educational programming system c natural development
would be that the educational proce:o; would become increasingly divorced
from the rest of society until it became so irrelevant that a crisis
would be reached. Other client groups, suJi as students, tax payers,
the professional bwiness comniunity, etc. would begin to make demands
in any manner they could to assure that the academic process did not
become a complete waste of time and resources. This is, of course,
what is currently happening and what has created the demand for change.
However, one mucA recognize that the current situation is a unique one
and the typical st;,_e of affairs, if one would go back ten or fifteen
years, is one in which there exists essentially a non-adaptive, non-
responsive syster. The present educational crisis has emphasized the
inadequacy of the traditional educational programming system in terns
of its organizational structure, processes, techaiqu^s, functions, and
value system. The METE? model is an attempt: to rectify what are obvious
and serious deficiencies in the present state of the art of organization-
al educational programming processes.
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METE'? llodel

The ETEP model represents an Innovation in organizational
process, function, structure, and values in terms of educatioral
programming systems, This model is directed toward the correction of
the deficieneles found in the traditional model which has been reviewed
above. The NETIT model will first. be explained and its essential
characteristics noted. A comparison will then be made with the
tradicional modal and, finally, the advantages of the METE Invention
will be delineated.

Figure 3, METEP Organizational 1?rogramming Sequence, provides a
rough overview of the proposed educational programming system. It should
be noted that the model is made up of a series of sub-systems; this aspect
of the report is concerned only with looking at the total system and the
interrelationship between the sub-systems. The detailed operation of
each of the sub-systems will be taken up elseerhere in the report.

Under the rubric of clients, one should note that a series of
groups whom the system is to serve has been delineated '- students in the
program, public school administrators, public school teachers, state
department of education, parents of children in school, children in
public schools, academic community educational centers, etc. Data as to
characteristics of the clients, their rembers, their demands, and needs,
is picked up by a function which, on the chart, is noted as the analysis
of client demands or sometimes reterred to as determination of client
acceptability. This functioa presents a central. monitoring effort on the
part of the organization, or an intelligence unit to ascertain what the
external demands are, insofar as the system is concerned. It is assumed
that the nature of the clients will change over time, that: their demands
will change, and this unit will, through appropriate monitoring
procedures, sensitize the system to such changes. In addition, this
unit will be concerned with more general changes in the environment,
which relate to what other educational schools' research units are doing.
what new technology is emerging in the field, and, in general, will
concern itself with the overall problem of changing societal demands on
the educational system.

Given the analysis of the intelligence unit as to changing environ-
mental demands, such analysis will be sent to a research and developmeM:
unit with concurrent recommendations 1-1 vs aa either new programs have to
be invented, or existing programs have to be modified to meet changing
environmental demands. It is expected that this research and develop-
ment unit will develop educational. programs in a fairly rigorous fashion,
in the sense that prior to their implementation, feasibility, compatibility
with the rest of the system, and client accaptebility have been demonstrat-
ed. Within such a unit one would, of course, encourage as much creativity
as possible, and research may be undertaken in developing new educational
programs for which there may not have been a prior client analysis

performed. Given such program development, the research acid development:
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unit can ask what the intelligence unit ascertained as to the client
acceptability oC such new pro,!aams. in otlicr words, J.nsa as research
and development is concerned, the' initiative -.or the development of new
programs can originate either on the client side in the form of no
demands or the creative side In research and development in tor of new
ideas,

New programs or modifications of existing programs are then sent to
the financial analysis unit or function. Tn term of new programs,
modificatioas of existing programs, or those ongoing programs that will
not be changed at all, financial analysis would make a forecast over
some reasonable period of time, for example, five years, as to the number
of students who would be expected to utilize each program. In other
words, financial analysis would have to ascertain the size of the program.
Given the number of students and given the technology of the program, the
financial. analysis can ascertain the required staff, space, equipmcnt, etc.
Financial analysis then, in turn, can formulate a program budget for each
program. In terms of each program there would be certain expected out-
puts in terms of numbers of students, program characteristics, output:
specifications of the program, etc. For example, if one of the programs
were math, with so many modules, one could ascertain the expected cost
per student unit of output in terms of acquiring the requisite unit of
math.

Assuming that funds were not unlimited, the financial analysis would
have to carry out an investment analysis of all programs, borb proposed
and current. Presumably such investment analysis owuld be done in terms
of attempting to maximize the decision function of producing more
education with less cost. However, this will be done, and it will be
explained in considerable detail in the section on PPBS, the financial
analysis unit, on the basis of their review, would provn a set of
recommended programs and budgets which would delineate the expected total
program payoff in terms of the entire unit and in terms of individual.
program components.

Assisting in financial analysis will he two basic sub-units the

information sub-system and the simulator. The information sub-system

will be constantly storing basic data, client demand characteristics,
program characteristics (particularly output specifications), cost and
resource data, numbers of students, etc.

The simulator will also assist in investment .nalysis in which
alternative allocation strategies in terms of program requirements will
be ascertained and minimum costs searched for. While higher education
has not reached the planning stage that one finds in the health field,
with state, regional. and local planning units chat will assure improved
economies of scale, such a simulator will assist in the determination
of appropriate program size and the economic feasibility of each school
or one specific school having certain educational programs.
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Depending upon the arrangements of particular faculty senates at
the school of education, recommended programs will be submitted to such
a body by the financial unit. Or, if such recommendations do not have
to be voted on by a faculty senate, they can be submitted directly to
the dean and provost for budget approval.

With budget approval, programs can then be implemented in the form
of acquired requisite personnel, space, equipment, material, etc. Con-
current with such implementation, where required, new prograes or
modifications of existing programs will be promoted and/or explained to
potential client users. Although programs have been developed in terms
of client needs, clients may not necessarily know of their existence,
when they are to be started, how they can take advantage of them, or the
particular advantages of new programs over old programs. On the basis of
such promotion, potential students will be made aware of the existence
of programs and, presumably, will apply, at which time they will be
picked Up by system inputs, processed into a unit called student guidance,
and, finally, processed through the educator. Student guidance will not
only have the responsibility of processing the student correctly through
the educator, but will serve the control function of assuring that, while
in process, the educator is meeting the student's particular needs and
characteristics. A scheduling sub-system will schedule faculty rooms,
modules, etc. to process students through the educator.

The educator, of course, represents the teaching process in the form
of pLoglam deliveey and exccutien. Upon program completion, a student
is then placed, through the placement unit.

The last function to be performed, and this may be performed by the
sentry unit, is program review or a determination of actual program pay-
off. It may be recalled that financial analysis, in recommending programs
or drawing up its program budget, had a set of expected program outputs
in tents of cost and client benefits. The question now is was the
actual program payoff the same as that which was expected. If not, the
apparent error then is sent back to research and development to modify
the program, or to financial analysis to correct. This reporting back
to these two units closes the system and assures that programs will be
modified or resources reallocated so as to meet client demands.

In terms of the total management of such a system, it is apparent
that an appropriate planning horizon has to be provided for in terms of
program development. Thus, while the sensory or intelligence units may
note a changing client demand, an operational program may not be
delivered for two or three years to meet such a demand.

Orunizational Structure. In terms of the more traditional representation
of the organizational processes one might look at Figure 4, NETEP
Organizational Structure. In comparison to the traditional academic
structure it should be noted that it has within it a series of new and/or
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with titles as with fonctlons and task descriptions. And, if neces-
sary, one: might, for example, find an assistant professor who would
be a financial specialist, devoting his entire effort to financial.
analysis, or one might have a full. professor devoting all Ills effort
and time to inventini new educational progras.

It should be apparent from the foregoing analysis also that pro-
gram development in the METEP model will be an integrated process in
terms of both the external environment as to client needs, running
through the entire educational programming system to program review,
and then looping back to research and development for program modifi-
cation or financial analysis. The tightness of the relationship be-
tween all the sub-systems will be illustrated subsequently within this
report. What ,gill not occur, however, is the development of indivi-
dual courses based on the interest, preference and competence of in-
dividual faculty, with little rationale as to the interrelatedness
between courses.

The MULP system obviously is an open one and specifically pro-
vides for an intelligence unit to constantly monitor potential
clients and environment. Further, it operates in such a fashion that
programs have to be developed and delivered in terms of client de-
mand.

As to the budgeting aspects of the modol, these obuiovsly will
be done in Leims of output: cbctLacLOLISIALL3 throogh a viu6Ldw budbeLing
process rather than the traditional way of making up a budget in terms
of the budget input items. Instead of classifying resources in terms
of number of faculty needed, the amount of space required, etc., the
budget will be determined in terms of numbers of units of output.

More importantly, the budget will be allocated in terms of or-
ganizational. function. Depending upon analysis, if more funds are
needed, for example, in the financial segment, then various staff
would be put there; or, if a greater promotional effort is required
in terms of more staff in the field, presumably budget would be al-
located in that particular direction. And, while the particular
school or unit of a school may still be restricted in terms of legi-
slative budgetary ratios as, for example, for every increase in
fifteen student majors, the school will be entitled to one profes-
sional personnel, the internal management of the school will have to
reallocate such a budget so as to be able to effectively execute all
of the sub-systems in the organization. It would no longer be an
automatic allocation of funds into a teaching function, in other
words, it would not necessarily hold to a fixed ratio of a teaching
function of, for example, thirty students per faculty man. Or, as

one implements the METEP program and moves from a traditional orga-
nizational progrLmming process, which is largely academic in nature,
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changed functions. One may recall that the traditional. organization-
al structurc wns organized along disciplinary lines, or one may have
an elementary education unit, a secondary education unit, etc. within
a school of education. Within any one of these units, for example,
elementary education, tivis might break down to a math unit, a social
studies unit, a literature unit, etc.

The new functions which derive from the previous analysis are
1) client analysis or intelligence unit; 2) the information sub-
system; 3) financial analysis with simulation; 4) promotion; 5) per-
sonnel; 6) space and equipnant; 7) research and development; 8) quali-
ty control, and 9) flexible schedul ing. In terms of administrative
structure, one would have not only a director of the elementary unit,
but an administrative supervisor to administer what are generally
within the academie setting considered administrative functions, and
an academic supervisor to supervise that might be viewed as academic
functions, although the distinction being made is quite arbitrary.

CharacteristicsofMETEP Educational Prof;ramminIL
SystemandOrganizational Yroces.singTerms. In terms of orgcnization-
al structure, function, and process, the closest: analogue to METEP
would be the modern non-profit enterprise. Instead of a single func-
tion - teaching - one introduces organizational specialization and
differentiation. Program development is no longer an individual un-
dertaking of a single faculty man, which is the guild concept, but is
a total_ organi'eational effort. Ono introduces differentiated func-
tions within the organization. The striking characteristic of the
traditional oiwnizational structure of either schools of education or
universities is that they are so primitive in the sense that they
basically incorporate a single function--that of teaching. This might
be similar to the very early business enterprises that had one func-
tion-production, or the very early hospitals that had a single func-
tion--nursing. However, as one views the history of the development
of organizan.ons, what is striking is that with this develdpment comes
increasing functional differentiation and greater specialization.

With the introduction of new functions, of course, one would
have to develop a differentiated staff to perform the various func-
tions. Training qualifications and rewards of the staff would have
to fit the functions to be performed. Within the METEP model one
would, for example, want a financial analyst to work full time in
forecasting, program budget, preparation of investment analysis, etc.
Or, similarly, given the unique qualifications of the individual, an
individual might work full time in research and development in the
creation of new programs. In other words, one would not have a sin-
gle role of professor, who is currently expected to do everything.
While it may be necessary because of university restrictions to main-
tain the professorial role structure in the form of assistant, as-
sociate, and full professor, this analysis is not so much concerned
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one begins to build up other functions, and presumably the organiza-
tional budget would have to reflect such a development.

If the educational process is to become more productive, the
amount of resource devoted directly to a teaching or educator sub-
system has to be reduced. Or, over time, if all the other sub-systems
operate effectively (finance, R is D, promotion, evaluation, intelli-
gence, etc.), they should develop programs that provide more effective
education at reduced costs. Thus, over tuna, the teachev-student
ratio in the educator should increase from 30 to 1. tc 60 to 1 or 170
to 1, while at the same time, the educational output is improving in
'ne form of a better. product. The holding to fixed teacher ratios
precludes the possibility of introducing improvements into the system.
Industry, over time, has been able to deliver better products at less
direct unit labor costs. The number of employees in manufacturing
has been going down for years. The reason that this is possible iE
because of the effectiveness of other sub-systems--finance, industrial
engineering, engineering, marketing, etc.

Turning once to the fundamental problem of developing an
adaptive and responsive educational programming system, certainly the
METEP model eliminates the definiencies of the traditional and con-
stitutes an increment in the state of the art. The METEP model is an
open system in terms of environmental demands and changes. It will
naturally and automatically respond to client demands and programs
will be developed in terms of thece client demands, Th:i.s. is a,,sured

through the development of new organizational functions and processes.
No longer will one have a static, non-responsive system divorced from
the society of which it is a part. The METE? model repreSents an at-
tempt, in terms of organizational processes, to move the university
into the twentieth century by changing it from a guild system, which
is essentially Medieval in orientation (a fact in which many faculty
incidentally, take great pride)to an organizational form that more
nearly characterizes our more modern organizations.

The proposed system will also provide a set of benefits to all
of its various clients; it is concerned with educational, economic,
and pocial values in addition to the traditional academic values.
The relative academic standing of the system or the particular acade-
mic reputation of the faculty is not necessarily of overriding con-
cern. One of the underlying assumptions of the METEP system is that
schools of education exist to serve society rather than society ex-
isting to serve schools of education. Further, a considerable
measure of consummer sovereignty is provided in the system on the
assumption that clients, be they students in the progra, public
school children, parents of children in school, or public school
teachers, know perhaps better than anyone else what their best in-
terest is. The concept of "the professional educator knows best" in
terms of how society ought to operate, what students want or should
want, what parents should put up with or what they should pay is



being seriously quef:ioned. Our unfortunate experience Ira: 1 been tirit

when we permit one group to deterliane what Lost for all other
groups they tend to devise a spAem which enhances their own profes-
sional intereat.
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The Nenagement. System

On the conceptual level, how will the management system be inte-
grated with other systems or how can we assure so:ile compatibility
between the management system and the other subs yetems of MTYP? See
Figure 5, Management System in relation to other systems METFP. In
our previous functional. analyels, one can assume that there will exist
a client and environmental. analysis unit, a research and development
unit, a financial analysis unit, a consensus unit, a promotion unit
and so on. Let us further assume that as we look down the road, these
are ongoing, operating functions. That is, let us suppose five years
from now, there exists within MEP, a staff or a function that per-
forms extensive client demand analysis. Still another function, re--
search and development, would be doing extensive work In new education-
al program developments, etc. It is further assured that in charge of
each of these functions is a manager or an individual who will be
assigned responsibility for solving any organizational. or ML1TP pro-
blems that might arise either within these functions or between these
functions. Thus, we might have a market research manager, an engineer-
ing manager for research and development, a financial manager for fi-
nancial analysis, a consensus manager, a promotional manager, etc.
These need. not be separate individuals. As a matter of fact, you may
have because of the size of operations only ore or two. We are only
delineating the manageria: function at this particular time. Let us
further assume that within five years (and here we are viewing the
METEP Model as an emerging system) a fairly clear set of expected out-
puts with rather definite output specifications will have emerged in
terms of client demand analysis, as part of the expected output we may
expect within the school system. And that is where, or example, Span-
ish American parents want Spanish introduced in the schools, etc.
Further, on an input basis, the client demand analysis unit lies been
funded to carry out ethnic analysis at the parental level.

A similar stage would exist insofar as the other functions were
concerned, i.e., R and D would be funded to produce two or three new
education programs every year, perhaps one in the language arts, media,
or social studies. Financial analysis would be programmed to produce
various kinds of investment alternatives in terms of proposed R and D
programming projects.

We further assume that five years from now we would have a moni-
toring or auditing unit which would he able not only to audit program
payoff but functional payoff. This unit would be able to measure the
actual output of such operating functions as client demand analysis,
R and D, financial analysis, consensus, etc. Obviously errors would
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be generated here in that the difference between actual and expected
output would represent syFmem failure at the subsystem level. Such
systems failure. at the sub: ystems level would feed into the management
system and be assigned, depending on where such error originates, to
the manager who is responsibie for solving problems 'elating to that
particular function. One mey find defects in the manner in Lhich client
demand analysis is carried out vis a. vis, for example, ethnic groups;
that is, the wrong data or conclusion Were drawn from such analysis.
One will find in certain research and development or program deeign
whore the defective programs were designed or incorrect investret anal-
ysis were made. It would be the responsibility of the manneer in charge
of these areas to correct subsystems failure. Thus, the problem will
come into the management system, a solution would be devised, would be
inserted into the function. (See Figure 5). Finally, the solution
would be audited and presumably the actual expected output would then
be equal and the problem would be eliminated.

If one vielfs Figure 6, METEP Management System Example, we sec
the management system generating a solution in somcwhtl greater detail,
with the initial problem being generated from a source other than the
monitoring or auditing unit. Presumably, the management system is go
ing to involve problem rals'Ing on the part not only of its monitoring
unit, but various groups that would be involved in the system such as
faculty, students, deans, staff, perhaps government officials, employ-
ees, etc. nu e, as we see a student flowing ta 1ro-eb the sytorl he may
be unhappy anent guidance or the educator ot 3.ct h,s

been placed ani he may complain, wbieh then would genceate a problem
which would feed into what would be a problem raisine mechenis which
would pick up effectively his complaints or concerns with any part or
any subsystem of the total METEP system. These pzeblems would go to
the coordinating unit. The problem would be assigned to the manger
in charge of that particular subsystem it may be student gui dance,

the educator, placement, or what have you. The problem solver would
generate or devele- a solution which would, if necessary, go through
consensus and outhoiization, the solution would then be implemented
and one notes here it feeds back into the operating subsystems >the
solution is then subsequently audited in terms of its expected con-
sequences.

In terms of estimating costs of the management system five years
hence, this would be largely speculative in nature. However, if one
looks at Figure 4, METED Organizational Structure, in terms of rather
traditional organizational analysis, the assumption here is the admini-

strative segment would consist largely of three full-time individuals
plus some part time effort on the part of such systems such as client
analysis, information, financial analysis, simulatjen, placement, etc.
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The assuroption is also made that the METEP Model will have to carry
its entire management staff, that is, in terms of funclioas to be
performed or that these runctions should not be centralized in the
school of education. If they were centralized, tlin presumably the
administr.7.tive sewent might be sprcad over programs in additlon to
the MU' PA'of;ran as an overhcAd itcin and thns reduce its costs.
Since it is not clear at this tiny either what the w:Luto of file or-
ganizational structure of the entire school will be, Figure 4, in terms
of organizational structure appear:: to be roasonalJe. In other words

the budget have to provide for at least three Lull -time a0.1inis-
trator:7 and a significant portion of earl - -time adninIstration.

IL's fairly apparent in order to estimate the future cos!: of a
manrgement syst(m and to develop a bedget for such a system on._ has
to know within a given time period the total nu 'her of prohle:Is which
the manage pent sysims would have to solve, the average time it takes
to solve a problem, and the average cost per some time unit. Thus, for
examplt, if in requesting funding for the rainage,ent s' tern for next

year, fiscal year 1970 or '71, if wig, for example, knew in that time
period that 200 problems would arise over the year and that each pro-
blem on an average look 20 hours to solve; this would can tint we

would have to budget 4000 man hours of man ;vrial tire. 4.9suing
that managerial tire costa $10 an hour in direct labor costs, insofar
as the systen is concerned, e would than request a $40,000 budg,J.L.

Loi,ever, we are at the initial 51rwt,. of Iltinp, 11'0 nno-T,e-

vent sy,31.eil and ultimately in order to develop the kind of budgeting
that has just beer noted, extc,asi e documentgtien in the form of
ledger, control boards, forms, production scheduleb, delineation of
what is to be considered managerial title would have to be established.
In other words, the whole area of measurability in ier03 of the mon-
agement. system is currently being worked on and no historical data
exists, so that no forecasts can he made as to potential problem de-
mand on the managerial sy!=ten,. It should be noted that the rough
estimates made above as to budget requests are consistent with present
accounting practices which view tanagement as part of the overhead
and as such provide very little operating guidance as to nurber or
type of managers. Thus, even with this rough approximation, it is
consistent with the present slate of the budgeting art.
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PLANNED EFFECTIVE DECISION MAKING

The entire METEP node] is vieved as a learning system or one
which on the basis of its exporicnce can selfcorrcel it operations
so as to make no,e productive, hot-ever, proOuctivity is definyd. The
nanagcnent subsystem is no except ion, in that a management rt:design
capability would bc considered a icmanent part of the NAT.ii nidel or
the management system of the ;:,;del in the form of org%nizalional
planning. Thus, if one looks at Figure 7, :redesign of the nrm-
agerent System, one finds basictlly three suhF;,stems. One, of course,
would be the operating system which is the School of Education which
will generate certain operating problems which are fed into the man-
age,aont sy;;Lcm and solutIons are generated to correct. operation. This

has already becn reviewed in Figure 5 and 6 of this report and Figurt.
2 of previous linal Report. Vievin:; the :1ETLP odcl as a fully deve-
loped one, let's say five rears from not!, c:t. that tine there would
exist n certain expected value output from the point, of the rmnagement
system both in terns of the quantity and the c/uality of syl Itions pro-
duced. One nay find, for example, that an error may e.::ist in the
management rystt_m as the actual value and the expected value of the
system ray be considerably different. These, then, would constitute
management problems and would fit: into the or;.;ani7.ational planning
unit that would be concerned in the main with devising administrative
solutions which would feed bock into the vAnngcnent systel and hope-
fully would correct mana?,cLent ssten deficiency.

In a very general way we right review holm current redesign of
management system night operate. Starting with the School of Educa-
tion at the bottom of the chart we right loot: to expected value of
output on some time unit basis. Suppose in the I.LaP flodel one is
looking at the language arts program and we arc dealing with METEP
here as being essentially a prograr.ming producing unit. Let us
further assume that the %LIU market in its largest sense constitutes
the 25,000 local school systems in the l'nitcd States and the 30
million children in grade school. Let vs further assume in setting
up for the next two years t.tarting with January of 1970 that R and 1)
and language arts will produce new pedagogical techniques that will
result in an improvement of 15% in reading capability on the part of
the average child. Let us further AAstele that AL' an objectie with-
in the next two years this new pedagogy can be implemented or that
at least 2 million children will be affected. Let's further assume
that a currently average cost of current teaching of reading runs
about $200 a year and thus Ater the next two years the expected value
of the languigc arts program in saving money would be 400 million
dollars in two years of 200 million dollars in one year. Or to re-

phrase this, in terms of R and 0 in the School of Education, value
of the invention is 200 dollars per child and we're going to affect

2 million children.
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However if, in terms of this p-fovan, instead of achieving ex-
pected values of 400 million dollars over two years or 200 million
dollars per year, one received 50 million dollars a year or a total
of 100 million dollars a year? An error would eist between actual
and expected value of approximately 300 million dolla,.s. Obv!oosly
in our operating systems there NUSI be considerable error problems or
subsystem: failure or we wouldn't have such differential assuming these
problems are being fed into the management ustem. Uoing into subse-
quent time periods then in terms of expected value of solution output
or management system output ve then want this management to reduce
this 300 million dollar error in the operating systems. .'pus we might

have as an expected value of the manogement sysLem of solution output
per year 100 million dollars which means in the sulequent three years
the error of 300 million dollars should be eliminated. Looking
at the operation systems of the School of Educ:Ition at the end of the
five year period the eypected value of output: is 400 million dollars
and actual, value of output should be also 400 million dollars.

Let us suppose that at a subsequent tine instead -)f expected
value solutions out put of 100 milliol dollars per year, one achieves
the actual value solution output_ of about 50 million collars a year
(see Figure 7) . This error now constitutes managerini of admialstl.ative
problems or errors in the managericnt subsystem, vhich is generated into
organizational planning which in turn must delineate certain Linds of
-,Jutions in order to oltiq,ately el; mate the error or Lyctem.

Returning once again to the initial problem where one has an
expected value output of 200 million dellas and actual value output
of 50 million in the language arts program error is fed back into
the management system. There may exist in all the subsystems defici-
encies causing this error. Tints the client demand analysis may have
overestimated the demand for new pedaRovy in langoige arts. The en
gineering section may have made errors in terms of the productivity
of the technique. It ray not have actually increased reading capabil-
ity 15% once introduced in the field, but only 10. Finance may have
made errors in forcasting how quickly one could gear up to deliver
the system to various school systems. The marketing and promotion
people may have been optimistic about hew rapidly they could intro-
duce this into school systems and made errors in their analysis, or
they estimated they could deliver and implement a program for 2 million
children a year and perhaps more realistically it. should alive been a
million and so on. In other words the fact that we have a gross error
in the language arts expected value over a Iwo year period of 300 mil-
lion dollars is really only symptotNatic of a series of errors or de-
ficiencies they may exist in all the other subsystems which taken
together aggregate 300 million dollars over the too year period.
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ESTIMATED AGGREGATE VALUE OF METEP AS A DIFFERENTIAL IMPROVE:MENT
IN THE STATE OF THE ART OF EDUCATIONAL PROGRAMMING

It may be recalled that it was suggested that the METEP Model
constitutes an improvement in the state of the art of educational
programing systems. It is definitely an improvement in the state of
the art of producing and delivering rproved educational innovations.
Let us consider the METEP Model as a basically R and D shop that de-
velops and delivers new and useful educaticlal programs. in terms of
demand analysis versus potential payoff of ne,J programming which the
METEP Model is geared to produce, assume that demand analysis finds
that 30 million children in grade schools spend an equal arount of
their time in gri:des 5 through 12 in language arts, social ;:tudies,
math and science. On a per child per year ha.7.is assuming that the
cost is now running about GOO million dollars a year (and this would
be) for 30 million; about 150 dollars per child per year for each of
the programs - science, math, social studies and language arts. Our

current expenditures on these programs is IS billion dollars a year.
Thu3 18 billion dollars would represent the total potential program
market. Let us suppose that one could develop an educational or tech-
nological programming system vhich in the language arts could improve
the teaching of reading 107, and install this improvement throughout
the country in five years. Such '.nprovement over the five year pc:
Hod would represent a 400 million dollar caving or improvement in
teaching. In terms of different orgen:.'atinnal or administrat!vl: pro-
cess one should he able to measure the total educational consequences
in terms of the devAopment ald delivery of new educational techniques.
One is more likely under the MLIEP Model to develop, deliver and in-
stall new educational programs than you are under the present state of
administrative and organizational development in the educational field.

Based on the guild organization ahead! noted, schools of educa-
tion are not organized to develop and deliver new and improved educa-
tional programs to local education systems, that will result in
significant improvements in these systems.
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FEASIBILITY OF AN EMERGING MANAGE1ENT SYSTFA

The management component of the ME' model has been described
as a two part process of organization development, i-Tlementation and
redesign over a five year period. New and improved existing organ-
ization functions were reccemended (e.g., client demand analysis,
research and develo pment of education programs, new program proLo-
lion and PPB in the financial funct ion) in order Lo prevent newly
generated programs from receding in time into the ranks of the well-
established and eventually frozen in a form which is net responsive
to clients or the environment they were intended to serve. This part
of organization development is to he matched with the concurrent
emergence of a planned effective decision making process which will
hereafter be referred to simply as the management system. As has
already been conceptualized as an organization problem solving pro-
cess (see Figure 3), it is the latter. - the management rysten that

we are primarily concerned with in this discussion.

The problem at hand is, of conrsc, whether or not the management
system that emerges over a five year period can feasibly solve the
organization problems that the 11LIEP model will generate. Although
our initial test system is necessarily based on a set of highly
arbitrary standards and assmptions, believe for the reasons
discussed earlier in this section that the suggested conceptual taeOel
is a feasible point from which to begin. Since we rely heavily on
redesign of the initial test system over a five year period. the
feasibility of the management system as it emerges can realisticeilly
be ruled on in terms of etonomic, human and technical limits actually
imposed throughout the implementation period.

We believe the most glaring design deficiency at this point in
time to be lack of measurability of the loitial test system. In

terms of the prototype system tecomtendcd herein, metrics is several
stela behind conceptualization. The system designer's ability to
rule out infeasible model alternatives depends critically on the
availability of historical data on the performance of the management
system as it emerges. An essential part of providing some assurance
of maintaining feasible design is, therefore, the provision during
implementation of the means to generate historical data which is
required as a basis for redesign. The importance of the measurement
problem can be seen against the background of monetary, human and
technical constraints within which the system will emerge.

Pucictary Restrictions. Menagement costs (in the sense of manage-
rent problem solving activities) are appropriately part of education
program costs with the quantity of solution outputs (decisions) gen-
erated by the system. Organization problem input and solution out-
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put volume is in turn related, in presumably measurable ways, to
changes in program (s) size from year-to-year and to changes in
variety or mix of education programs over Lime. As discussed
earlier in this section, the future expected costs (over the five
year period) can be obtained theough knowledge of the total number
of problems the management system would be eepected to solve, 1110

average time required for various types of organization proble:lis

and the average cost per time unit.

Personnel. Under the major premise th at we can approach reasorolbly
systematic panagement of decision making in the 1TTIT oranfzetion,
we must not only rationally allocate preblem solvers over the pro-
blems to he solved, but to do so within lestrictions imposed by the
quality and quantity of managerial personnel. Infeasible system
performance can be cau3ed by deficiencies in nanagevent performance
rather than system design. Indices or measures of skills required
and of current managerial performance must he developed iu order to
distinguish between design infeasibility and infeasibility associa-
ted with management skill deficiencies. If foresight is applied lo
system measurement, this is a basic data problem which can provide
the infoemative detail (through essentially qualitative measures)
needed to evaluate the more productive alternative uses of current
managers in problem solving as well as forecasting personnel re-
quirements.

lechnical Iu addition to human 117,itatiooe thc
quantity and quality of solution outputs generated by the managerent.
system depenis on the ability to specify the management information
for problem solving required, in advance of the mecca. This preblem
of the kind and variety of tanagement information most be searched
and judged in terms of cost/effectiveness and within the technical
limits imposed by the concurrently emergent capabilities of the
management information sub-system and the range of data and reports
it can feasibly provide. This general problem will be referred to
again in Section III - Information Systems.

Initial Test Design measurability. The general system measurement
problem touches not only the problem solving itself, but also the
design of all monitoring mechanisms associated with the outputs of
each functional activity in the organization and with the retrieval
of external intelligence data from the various client groups. Our
attention in this discussion, however, is given to the measurement
problems associated with the managcment problem solving and its

solutions.

Documentation (nature of thc_problem solving process). The ultimate
achievement of an elevated model require that the nature of the
organization's problem solving tasks be specified as the tasks, or
steps, involved. This has already been specified conceptually (see
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Figure 3), but not in terms of precisely ultra stops various types of
problems raised will follud or what till be the procedor(-2.s followed
at each point and who will have Or share responsibility for perfor
mance. For exalTle, sore proble::-,s nay bypass authorization because
its expected solution ray require little or no atioevtion of limn-
cial or other resources. Or certain problei,ls and solntions devised
nay not jointly involve Cr affect other rana,,;e1 or functional acti-
vities thus perhaps eliminating the 11(.cessity of runni.nr,,, solution
alternatives throtTh the organixaton concensus functions. Certain
problerrs tiooi better: be processed where the segn.2nee of authority and
concensus ma usefully be reversed. oreover, we can anticipate
problems of day-to-day operatin:; nature brat. nay very well. avoid
the entire orilanization problem solving process and remain fully
decentralized and in the control of the particular maoni:,er of the
functional area involved. We would also expect certain problems to
be of repetitive nature for which an acceptable solution may in a
certain setv_:e become a programmed solution and therefore solved only
once. Under the asstr%ption then, that the system desiraer can learn
to specify the e 1 etailed nature of the problem solving steps and
improve the process in terns of serluence, and the organiation
probJe-c.s cssoci nted with a sequence, the integration of organization
problem solvinl activities can be feasibly planned over time. Given
human, monetary and technical resource limits that will arise, the
accImmlation and analysis of such basic data should permit sofficient
control over the t.o,t model as oc-ll to. the potent inl tO

size the volume of solutions outpots and to minimize average time
while increasing the value of solutions owl.- time.

IVIC is required at the time of implenontation is a sizpie,
inexpensive form of problem processing docurentation which would
serve as problem scheduling and control tests. FacsilAles of such
tools are shown in Flores 8 and 9. Usii Figure 8 as a guide,
the raster control hoard would be maintained in the control unit,
or by its coordinator. As probleus are initially raised, either
through monitored outputs of operating functions, externally raised
problers, or by the organization members, each would be documented
and specified as to prLblem definition, the natore and likely cause
and then possible, the specifications of the expected solution.
1.:ritten, recorded problems would be assigned, in most cases, direct-
ly Le the vanager concerned, assu,ling cf ceurse, a programmed solu
tion does not already eAist. Documentation, scheduling and control
throughout the protium solving process as indicated by items in the
master control board would permit "problem runs" to be actively
managed and analyzed in order to reveal opportunities for system
redesign if necessary. historical data on "test runs" should reveal
to the system designer whether or not the test system will perform
reliably, that is, solutions vill be generated within an acceptable
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range defined in terms of volume, cost and value of solutions. Ilea

surability, moreover, must also permit the designer to rule on the
stabitity of the system as program size changes, or organization
structure changes or unexpecte6 .,erges in problem input volume occur
and still maintain a relatively stable scat: of solution output.

The ultimate emcrgence of an organization planuing function
described earlier will provide tin: essentint integrating function,
or management of the manngeo,ont system. Thia function is an innova-
tive way to reconcile the needs for specialiation in the METE') or-
ganization with the need for lutegration of total organization effort.
Assuming that over the five year period the actively managed manage-
ment system can develop expected solution 2tandards, and given the
achievement of system measurability, this organization function, as
explained earlier, provides the device for controlling the management
system in terms of the quality and value of its solutions.
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Management As An Emerging System

Given a five year development MEP Program, what will be the nature
of planned management development in this time period? In order to an-
swer this question we might consider three sub-questions: 1) what is the
nature of our present managerial. capability, 2) what type of capability
do we want to develop, given the rationale or overview in terms of a
total educational programming system and 3) how would we determine
whether or not we have achieved our managerial objectives in the five
year developmental period.

Present Management Systems and Functions of METEP. One would logically
expect that the nature of the managerial thrust would reflect in large
measure the nature of the organizational function to he managed. The
METEP project reflects this phenomenon. METEP has been essentially a re-
search and development effort. The most appropriate type of management
for such an effort is what we have come to call project or program
management

We might briefly look at what a research and development function
is in an organizational context, as distinct from a financial function,
a personnel function or a client demand analysis function. The purpose

of the research and development effort is to produce productive education-
al innovations or programs -- to improve the state of the pedagogical
art. Such a research operation usually consists of a series of small re-
search teams working in particular areas on specific educational pio-
blems. This has been the case with the METEP project and thus, in the
pedagogical area: one finds a team working on Language Arts, another
team on Human Relations skills, and another team on the teaching of Math-
ematics, and so on. In addition, one finds teams working on simulation,
information systems, management systems, et cetera. Although the first
phase of the METEP Project is concerned with planning or design, it is
hoped that these plans and designs will be innovative and productive.

The characteristics of the management of such a function emerge in
large measure from the nature of the research and development function.
Because the essential. output of this function is productive educational
innovation it is important that the manager of the project encourage
and develop a free and creative environment for the researcher, in order
to ensure a high productivity of educational innovation. The nature of
the managerial process concerning the research and development function
can be determined in part from noting the nature of the creative process
itself.

Concerning the creative process, Anne Roe noted,

"The (creative) process is intimate and personal and char-
acteristically takes place not at the level of full consciousness
but at subconsciousness or preconscious levels. Many effective
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scientists and artists have learned a few techniques which may re-
duce interference with it but no one to my knowledge has discovered
any means by chick he can set it in motion at wills"

It is probable that rbo fundamentals of the creative process
are the same in all fields, but in those fields in which advance
in knowledge is necessary there is an additional reeled rement - this
is the need for a large store of knowledge and eeperieace. The
broader the scientist's ce,:perieuce and the more ftetensive his stock
of knowledge, the greater the possibility of a real breakthrough.

The creative process involves a scanning or searching through
stocks of stored memories. There seems to be a rather short limit
to the possibility of very significant advance through voluntary,
logical scanning of these :itonC:s, for one thing, they vary en-
ormously in their accessibility to conscious recall and in the
specificity of their connection, so that reliance upon conscious,
orderly, logical thinking is not likely to produce many results at
this stage, however essential such procedures may become later in
the verification. This scanning is typically for patterns and com-
plex associations, rather than for isolated units. It may be, how-
ever, that a small unit acts as sort of a key to the pattern. What
seems to happen, In creative efforts in science as well as in
every other field, is that the individual enters a state in which
logical thinking is submerged and which thought is pre-logical.
Such thoupht is described as rewLlinE; 1Arey became It typically
tries seemingly illogical and distantly related materiels, and it
often makes major advances in just this way. It is not fully ran-
dom, however, because it is goal-directed and because even in this
preconscious work there is appropriate selection and rejection of
available connnections. This stage of the creative process is ac-
companied by a generally confused or vague state of preoccupation,
or varying degree of depth; it is well described as 'stewing'. It

is this stage which apparently cannot be hurried or controlled.

Although termination of this stage (finding a solution or
'getting insight' as it is often called) quite frequently occurs in
a moment of dispersed attention, it apparently does not help to
induce a state of dispersed attention in the hope of provoking a
quicker end to the process. It should be added that while insights
do frequently occur 'in a flash', they need not do so, and that the
process is the same whether or not the insight turns out to have
validity.'

1 In "The Psychology of the Scientist", TheNewScientist, Paul C.
Obler and Herman A. Estrin, Eds., (Garden City, N.Y. , 1.962) pp.86-88
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Given the nature of the creative process what type of organizational
environment is believed to be most productive?

Professor Orth has suggested five basic components of a creative in-
dustrial. research climate. The first is the necessity to accept the
status of the researcher. This involves permitting considerable freedom
to the researcher in the decision making process concerning the research
activity, and also the acceptance of the researcher as an equal. The
second basic element for a creative research setting is appropriate fa-
cilities and assignments: specifically, good laboratory facitilites,
colleagues of high professional. stature, and work assignments of interest
to scientists. An other factor concerns the relationship between the
administrator and researcher. Highly creative scientists do not con-
sider themselves as employees, but rather as professionals. As such,

they believe that they should be served by the organization for which
they work, rather than be regulated by them.

Another characteristic of a successful industrial research climate
is the opportunity for mobility along the continumm - from basic research,
through applied research, to development by the researcher as his or-
ientation and interests change.

The final important characteristic noted by Orth at al. is the need
on management's part to recognize the importance of research effort.2

While final judgment cannot be made at this time as to how innovacive
the METE' effort has been, both in terms of the quantity and the quality
of educational innovations suggested in all of METEP's dimensions, there
is little question that there has been a conscientious, consistent at-
tempt on the part of the management of the School of Education, (par-
ticularly as it relates to this project) to create an organizational en-
vironment that would maximize innovative output. The present leader-
ship style is entirely consistent with the desired managerial R and D
model noted above. Researchers have been encouraged to be as free as
they like. New ideas were encouraged and no matter how far fetched,
initially, were given serious consideration. Researchers were encouraged
to innovate through the search and exploration of possible avenues
which fell outside of the traditional educational approaches and/or dis-
ciplines. It was a deliberate managerial strategy to avoid early
closure, or to move too early to freeze design, which might preclude
significant innovation.

Thus, the mission of the project and the style and techniques of
management of the project were always kept in mind to produce effective
educational innovations. For the most part, each research team was

Charles Orth, John C. Bailey, Francis W. Wolek, Administering
Research and Development, (Homewood, Ill., 1964), p. 336.
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granted considerable freedom in terms of developing that product which
the research team felt was best. The managerial effort was directed
toward creating appropriate facilities, and providing stimulating col-
leagues of similar interest. Underlying the managerial effort of the
project, has been the commitment to the idea that if we are to have a
better, more productive undergraduate program in education, it will have
to be invented.

Emergence of METED as an Educational Programming System. The second
question is, where do we go in the next five years? The basic question
to be answered related to planned organizational growth. Specifically,
what organizational functions should be developed, in addition to those
which presently exist? The basic function which currently exists is
production or teaching. The educator, the research and development
function is currently evolving.

In the next five year period, in order to develop a total education-
al programming system, in addition to a research and development and ed-
ucator function, it will be necessary also to develop a client demand, an-
alysis function, finance, personnel, space, consensus, promotion and
delivery, and finally, program review. To have systematic and planned
growth, these functions must be introduced. What stages are logically

required for developing th additionally needed functions? At the out-
set, permanent functional managers must be obtained. These individuals
would be respoimible for the designing planning of how a specific

function is to be executed. For example, the financial manager has to
plan or design how budgets are to be put together:, programs defined, how
investment decisions are to be made, how budget data is to be scheduled,
coordinated, and so forth.

Besides planning, managers of these additional organizational
functions implement the plans. They organize potential staff and hire
trained personnel to execute the planned function. In addition, the
managers supervise day-to-day operations to resolve incidental problems
that may arise and finally, they control or monitor the function to as-
sure that it performs or produces as expected. Insofar as the organ-
izational functions are concerned, it is assumed that over a five year
period each of the organizational functions would have a set of expected
outputs. Thus, viewing the research and development function in any
given year there would be certain expectations as to the number and
quality of innovations to be produced. Financial management would have
a set of expectations as to the amount of money that might be saved
through effective financial analysis. Similarly, promotion function
should have an expectation as to the number of innovations introduced
in the school systems. And if these expectations were not met, this
would create a managerial problem which would be fed bock to the manager,
who would review his work either in terms of design staffing or in
terms of functional objectives. to assure that in subsequent time periods,
functional objectives will be achieved.
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This, of course, means that as additional functicns are added to
the HETEP effort, managerial staff will move from essentially a project
management motif or style, to a multiple management function. Specifically,
in terms of managerial capability and staff, the project has to fund,
in addition to research and development which currently exists, ad-
ditional management for augmented organizational functions. Once this
happens, it is reasonable to expect that by increasing managerial dif-
ferentiation, ultimately a new managerial function will he introduced:
the management of the managerial function itself.

Time Projections. How long will it take before the additional functions
become operational? This depends of course, on the size of the functions,
the number of employees and the problem solving load within the function.

In terms of time sequence, assume that it will take approximately
six months to find and hire qualified functional management. Further
assume that they will devote at least one year to the planning and an-
alysis of their functions. It might then take them six months to im-
plement their plans, which will relate to organizing, staffing and ac-
quiring the resources needed. Plans have to be approved through the
consensus and authorization steps. Thus, additional organizational
functions, in terms of finance, client demand analysis, program review
or program promotion, etc. might not be operational for at least two
years. However, given a five year development plan; operational
functions can he monitored for the last three years of the program, so
as to improve functional productivity.

In terms of managerial selection and development, the next im-
mediate stage is to find qualified managers for the organizational
functions to be created. It would seem at the outset, that one might
concentrate upon functional skills, rather than disciplinary skills. Al-
though the administration of an educational operation is important in-
sofar as management of the specific functions is concerned, the pro-
fessional educator would not be recruited as a manager or administrator,
unless that person has the requisite functional skills. Therefore, in
hiring a manager to develop the financial area, the concern is es-
sentially for a manager with financial training, experience, and skills.
Such an individual may not emerge from the field of education at all.

Once there has been a decision as to what functions are to be de-
veloped, there follows the problem of developing position descriptions
for managers, delineating both the task that is to be performed and the
qualifications necessary to perform this task. Such position descriptions
amplify the organizational chart and structure of the NETEP project. For
example, in hiring a promotion manager, an individual who had training
and experience in public relations, advertising, media, selling, and so

forth would be sought.
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How to Assure Managerial. Obisslives Are Met. Given the time projections
noted above, the new functions will become operational in approximately
two years. In operation, the total managerial system will be monitored
as noted under section, "Plan Effective Decision Making", and specifical-
ly Figure 7 of that section. Or, given the objective function of the ed-
ucational programming system, over time, the managerial system has to
produce a solution output in terms of that designated objective function.

For example, if one of the requirements of the total educational
programming system is to reduce the cost of training, presumably a
solution output over time will effectively do this. If another ob-
jective function is to produce effective educational innovations and
deliver these to the school systems across the country, then, the systems
solution output will contribute to that educational objective. A
system will exist to monitor functional managers to ascertain the ex-
tent to which their management solution outputs are contributing to the
total educational programming system.
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Generalizing the Model Elementary Teacher Education
Program Model - A Two Organizational Analysis

The purpose of this section is to illustrate how the Model Elemen-
tary Teacher Education Program (METEP) Model and its organizational ad-
ministrative features can he generalized and applied to an array of ed-
ucational settings. Specifically, the attempt will be made to illus-
trate how two educational organizations, the school of education and any
given local school system can be coupled by using the METEP Model (Sec
Figure 10). Iii this illustfation, one of the basic functions of the
school of education is to develop or invent and deAver new, improved ed-
ucational programs. (Other terms have been used insofar as the function
is concerned: social and educational change agent, educational revolution.
Nowever, the teems invention and delivery of new and improved educational
technology seem to be somewhat more precise.) And although the school of
education may have other outputs and concerns, for the purposes of this
analysis, it will be viewed as a basic research and development unit.

Looking at the chart generalizing the. METEP Model - two organiza-
tions - one sees the organizational administrative METEP Model applied
to a local school system. Since the subsystems of this model have al-
ready been explained, they will not be reviewed here. What is of con-
cern are those subsystems in the local school system that will be coupled
with the school of education in terms of programming change. One should
note that there are three entry subsystems at which point the local
school system is linkcd to the school of education. The first would
relate to program revision or the engineering unit; the second is the
personnel or manpower unit; and the third is the evaluator unit. We

might look at each of these subsystems as programming linking units.
New educational programs can be packaged and delivered in two or three
ways. One package would be in some form of media books, films, lectures
or television. Another form in which new programs can be packaged is to
transmit the new programs through students at the school of education.
These students will be hired and placed In the local school systems and
will utilize the new material. The thrid way is to take the existing
personnel and imprint the new programs in the form of in-service training.

Returning to our chart; in the subsystems program revision, one
assumes the existence of a program design capability in the lor.P,1
school system or an engineering function. This function, on the
basis of client analysis, can take the existing educational techniques
and combine them into an acceptable and effective program in terms of
unique client demands and unique constraints of the particular local
school system. Rather, the local engineering group would have an
array of educational techniques on the shelf, as it were, and given
particular demands they would have the design capability of selecting
and utilizing the correct shelf items. To use a rough analogy, we
might view the local school systems as a special machine job shop
with an array of various tools. When a customer submits a particular
order, the engineer in the shop can draw up a blueprint which utilizes
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the various machine tools available to produce that the customer
desires. This engineer, however, is not inventing new tools. Because
different local school systems have different: clients and client
needs, that is, one school may be in a ghetto, while another school
may be in a very high income suburb, local engineering units will
require a different program mix to produce the desired output.
Irrespective of the different environmental conditions of local
school systems, what is postulated here is that schools of education
as basic R and 1) units are continuously producing educational
innovations that are flowing to local school systems. What is of
significance in delivery terms is that the school of education has
a promotion unit that is in the field explaining its latest new
programming approaches, and presumably, this unit constitutes a kind
of output or delivery unit for the school of education. This field
group would be explaining or promoting the new technology to the
local "engineer" which is the program input unit of the local
school system. In this way the two systems become coupled. Thus,

the METEP Model assumes a field staff or marketing staff which on
the basis of its current successful research, would be going from
local school system to local school system selling or demonstrating
such new techniques as differentiated staffing, instructional altern-
atives, use of performance criteria, various media, et cetera.
Assuming that the local engineering unit found these techniques to be
productive, and redesigned programs along these lines and processed
these programs through the local system, a demand would be general:ed
for either new manpower or the retraining of existing manpewer in
terms of new technology.

This brings us to the personnel subsystem. At this point, once
again the school of education may become involved in terms of convert-
ing the innnovations into human behavior through, its own educational
programs.

The last subsystem to become involved with the school of education
would be the evaluator. One assumes here the existence of a subsystem,
which in terms of the rest of the system, can generate educational
problems which the METEP field staff would pick up and redirect back
to the school of education. The school of education, in trun, would
invent new programs to meet the needs of the local school system. A

technological gap would exist. Present shelf items would be inadequate.
An obvious case might be ghetto schools where the existing educational
technology is clearly inadequate in terms of what these schools would
like to accomplish. Assuming such R and U could be funded and given
the creative impulse of the school of adication, a new program would be
developed in terms of local school system needs which would be promoted
or channeled through the marketing and promotion field staff back into
the local school system at the program revision point.
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Thus, we have a closed, improving programming system between local
school systems and the school of education using the MEM? Model as
the basic device to couple these two systems. The above view has been
approached largely in terns of the point of view of the user of the
programs, the local school system, rather than the producer of the pro-
grams, the school of education, which has been the essential thrust in
other parts of this report. A rationale for the NETEP Programming Mode]

included in the Appendix.
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Summary - Implementation of Emerging Organizational
Functions And Management System

The purpose of organization is to execute plans. Thus far, a
year and half has been devoted to program planning of MLTEP. Phase
III will continue program development while at the same time develop-
ing an organization to execute those plans. Currently there exists a
METEP Project Management which has been directing the nos., II opera-
tions. If one looks at Figure 1.1 the present organizational form can
be seen. There is a Project Director, Assistant Project Director in
a staff position and a series of planning groups reporting directly to
the Project Director.

Within a year the organization seen in Figure 13 will be develop-
ed to execute Phase III's development. This constitutes an interim
organization and natural development from the present organization.
The Project Director will continue as Director of the METE? Program
and two Associate directors will be added, Associate Director of Edu-
cation and the Associate Director of Administration. Each of these
directors will be responsible for a series of functions; all deline-
ated on the chart and discussed in other parts of this report. Some

personnel currently exists to execute, see Figure 12, while others
will have to be hired to perform these new functions. By the end of
the second year of Phase III full funtions will have beer. developed
and METE? will be in final organizational form (see Figure is). It

should be noted that all functions will be consolidated under five
directors. This will require three more directors than existed in
the interim organization. The present Associate Director of Admini-
stration will probably become Director of Finance. A Director of
Program Delivery and Program Services will have to be appointed. An

Associate Director of Research and Development will he appointed.
The Associate Director of Education in the Interim Plan will become
Director of Education. These directorships are assumed to be full
time administrative positions. It is further assumed the work load
in: 1) Program Delivery, 2) Finance, 3) Research and Development
and 4) Director of Program Services will be sufficient to warrant such
administration. If not, some of these functions nay be consolidated,
so that one individual may perform more than one function. Each
director shall determine how much supervisory assistance shall be re-
quired within his respective functions. The present budget proposal
provi3es for the foregoing organizational and administrative develop-
ments.

The steps necessary for the Implementation of the management sub-
system are outlined in Figure 14. Interactions with other system com-
ponents are implicit. The management subsystem is described as an

emerging process. Therefore, although feedback loops and cycles are
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not explicitly illustrated, the evaluation and revision activities
indicate the cyclic nature of the network. Activities associated
with program dissemination and diffusion and client acceptability
are included as elements of the management subsystem.

Activities associated with the implementation of the other METLP
subsystems are outlined in subsequent sections. However, the simila-
rity of pedagogical implementation steps does not require a network
activity chart for each of the educational programs. Therefore, the
activities associated W.th the implementation of pedagogical pro-
grams are outlined in Figure 15. The evaluation of instructional pro-
cesses and materials will result in these programs being continuously
refined. Hence, many of the activities listed should be considered
as iterative processes.
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Rationale for Model Elementary Teacher Education Program
Programming Model

The following is a brief statement relating to the historical
reasons that led to a need for the METEP Model. This section W11
illustrate that the Model is capable of generality not only to schools
of education but to other educational systems at the local level. One
of the requirements of the research project is to explore the extent
to which it can be applied to other educational systems.

There are two general approaches idth regard to the purchase of
services. Services can be purchased on an individual and private
basis or on a collective and public basis. On an individual and pri-
vate basis, one has a buyer-seller relationship, wherein, if the two
parties can reach a mutual agreement as to what should be delivered
and what price should be asked, one can assume that one has achieved
a measure of both buyer and seller satisfaction. This is essentially
a free market situation. A collective purchase is made through some
form of political mechanism and it is this form that we shall look at
in detail.

The manner in which educational services were to be purchased
collectively either through local boards of education for elementary
and secondary education or through state legislators for higher edu-
cation emerged during the nineteenth century. The political mechanism
was divided into three functions, the Legislative, Administrative aid
Judiciary. The following constitutes an ideal model of the functions
the Legislature was to execute. It may, in fact, not have ever worked
this way, but at least this is how we believed it was supposed to op-
erate.

One function that the legislative wing was expected to execute,
was to analyze client, taxpayer or voter educational demands. It was
assumed that the boards of education or state legislators would know
what educational programs voters wanted. And presumably this know-
ledge would be of a detailed nature. Boards of education would know
if parents wanted Greek taught in schools and how much Greek would be
taught. Boards would also know how much voters were willing to pay
for such programs. The Legislature was also to perform an engineering
function insofar as it would plan detailed educational programs.
Presumably it would consider text books and educational packages as to
content and various pedagogical approaches to be utilized.

Another function the legislators were to perform was that of

finance. They would draw up an educational budget and establish a tax
rate to pay for the program and how much it would cost. Boards of

education and state legislatures would also carry out the consensus
function when client demands were in conflict. Finally, the boards
or state legislatures would authorize the program in terms of legis-
lation or appropriations.

Educational programs were then sent to the administrative side of
government for the implementation and execution of programs developed
by the legislative branch. As for implementation, the administration
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would have to purchase the necessary materials, hire personnel and
provide the space to carry out the educational program. In terms of
operation or execution, the administration would then carry out or
execute the program which the board of education has determined.
Thus, if the board of education decided to use McCuffey's reader the
teacher, in turn, would presumably teach the students to read with
this particular book. For the most part, the accounting function was
restricted to assure that there was a proper expenditure of funds in
terms of the prior budget drawn up by the board of education.

The organization of the administrative seement, then, largely
reflected the functions to be performed. Thus, in terms of local
education under perhaps the superintendent or principal, one had two
basic functions: that of implementation as to the purchase of re-
sources, and the other, operation as to the execution of programs.
In terms of execution, the educational organization was structured
along academic or disciplinary lines. The superintendent or president
of the university, in the make, was restricted by the legislature to
carry out educational programs developed by the legislature within
whatever constraints, financial or otherwise, they had decided upon.
The assumption was that the board or state legislature would be in a
position to perform rather detailed education programming. And, in
very small communities in which the voter personally knew members of
the board of education and met with them on a regular basis, there may
have been reason to believe that this particular political mechanism
worked on a reasonably affective basis. One of course has in mind
het. a rural community with a little red school house and perhaps an
itinerant school teacher in very close communication with the voter.
There were small numbers of children involved and local detailed dir-
ection.

In the twentieth century, as educational systems expanded in
school population, and society became urbanized, legislators became
increasingly divorced from the voter or their constituency. New York
is, of course, an extreme example with one million children in the
school system. Further, the nature of educational services became
technically more complex. Obviously, as it became impossible for
legislators either at the local or state level to perform the expected
detailed functions, they increasingly turned to an emerging profession-
al group inside the administrative sector - the so-called professional
educators. The same phenomenon, of course, occured with other public
services such as national defense, police, health and welfare. Edu-

cation, then, as a service was not unique. At the local or state
level, this emerging professional group might be superintendent, staff
or a state educational official, faculty, professional. curriculum
developers, teachers themselves, and so on. This professional group
assumed the legislative function in that they postulated client
demands, planned and developed educational programs, drew up budgets,
formulated and executed standards of evaluation, in addition to con-
tinuing their traditional function of implementing and executing edu-
cational programs. To a significant extent they took over all legis-
lative functions except that of raising taxes. In effect, the pro-
fessional educator took over the management and operation of the educe-
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tional system. This was not a unique phenomenon in the twer.tieth cen-
tury because both public and private services have been take.i over by
professionalism. Thus, the professional soldier determines defense
needs and manages the defense establishment, the professional police-
man runs the police, the professional social worker operates welfare
and the professional manager administers the corporation.

The essential thrust of the professional, in a highly inter-
dependent society is that the system with which he is concerned is
technologically complex and that only he has the unique knowledge for
its operation. This is true of the professional educator, physician,
lawyer, minister, policeman and general, and the client should rely
on the professional because he knows best.

The professionalization of education seemed to work reasonably
well and with PTA groups essentially organized as a public relations
device, non-professionals, such as tax payers or students seemed will-
ing to accept any direction in which the professional want to go.
Aside from occasional client revolts in the form of objecting to cer-
tain books or materials presented in the schools, it appeared to be a
fairly acceptable and stable system. These objections by voters were
usually viewed by the professional as the work of cranks, radicals or
obstructionists.

As we have seen, however, the basic fault of a professionally
directed educational system is as with any other professionally di-
rected system, it became increasingly professionally oriented, or to
a greater extent, it served professional interests. At the local
level it began to serve teacher interests; at the higher level it in-
creasingly served academic interests; until at both the local and
higher levels this eventually led to a client revolt.

The METE? Model represents an attempt to reintroduce an effective
legislative function. It is obvious that one cannot reasonably ex-
pect either the board of education or the state legislature to imple-
ment the detailed programming functions which were assumed in the
nineteenth century model: that of client analysis, engineering,
finance, evaluation and promotion. A logical approach which the
METEP solution is suggesting is that these functions should be es-
tablished and executed within the administrative body (superintendent,
etc.) but ultimately managed by the legislative body (board of edu-
cation). For example, in a large educational system, it would be hard
to imagine that a member of the board of education could personally
perform a detailed client analysis; yet it would not be unreasonable
to assume that he could administratively manage a funct-on that would
carry out such duties. Or in like manner, he could assure that the
financial management was managed properly.

If we are to solve the problems of the effective delivery of pub-
lic services, a certain measure of organizational ingenuity will have
to be exhibited. Unfortunately what appears to be happening is the
assumption that the legislative function can be made client-responsive
by either electing or attaching more clients to the present political
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structure. A fundamental dilemma is that the traditional political

structure has failed. The consequences of adding client representa-

tives or undergraduates elect representatives or putting citizens on

hospital boards would basically appear to be a futile undertaking.

It is much like assuming that if the telephone service in New York

City is ineffective, that this situation can be corrected by having

the Mayor appoint two citizen': to Bell Telephone's Board of Directors.

Given a large complex bureaucratic operation, it is impossible to see

what effect two citizens would have on Bell. Telephone.
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SECTION III PART II MANAGEMENT INFOPMATION SYSTEM



MANAGDIliNT INFORiATION SYS'flit,1

In this part of Section III we discuss a feasible management
information system designed both to control the progress of students
through the MEP structure and also to generate subsidiary management
statistics for program liagnosis and analysis.

The material to follow is divided into four divisions.

Division One provides a preliminary description of general infor-
mation system design principles to motivate later introduction of
operating constraints which we believe necessary for the success of
this project at the present time.

Division Two reduces these general principles to application for
thn case at hand.

Division Three descriues a basic information system proposed as
a bench mark for this project.

And, Division Four provides possible extensions and variations
from the bench mark case to illustrate alternate cost/benefit choices.

The reader with previous knowledge of information system design
may safely skip to Division Three. Readers who wish to review the
principles and application of information system design to the present
case should start from Division One.
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Division One

To understand the motivation as well as the necessity for the
information design choices proposed hereafter, it is necessary to
appreciate several logical points, as well as the argument sequence
described in this division. The theory expounded here is relatively
simple: any information system can be evaluated on a number of di-
mensions; most of them involve conflicting choice trade offs; and,
to reach a final set of design specifications, sonic compromise must
be made in the mix of desired ideal extremes.

Five Important Information System Specifications. Five system para-
meters, or specifications, set both the cost and the performance capa-
bilities of an information system:

1. Ihppt/Outpyt.Vojume: Usually measured by the number of in-
put transactions and output reports required during a given time
period. Detailed analysis includes the number of lines, or the num-
ber of characters of input/output volume.

2. Ilesponse_Time: Usually refers to the elapsed time between
the request for information and its return to the requester. The
response time of an information system must be related to any control
or decision-making activities the system services. Very fast response
times, e.g. a few seconds versus a week, usually require special
system configurations and correspondingly increased cost when com-
pared to slow response systems.

3. Mode of Input/output: The choice of one or another form of
human communication with the information system alters the equipmenc
configuration, system programming, and user effectiveness as well as
cost.

4. Human Use Constraints: In most information systems used for
management purposes, human capabilities and use characteristics cr.q.en
limit processing performance due to input errors, limits on output
volume and variety, etc. User capability assumptions thus become part
of the total system specification.

5. The Variety of Information Processed: The variety of trans-
action types, the variety of stored file content, and the variety of
analytic and extraction classifications required determine the internal
structure of programs, memory media that must be used, the type of
reports that can be generated, the flexibility of the system, and the
generality of its application. Two important measures of system variety
are the number of distinct transaction types that must be processed and
the number of distinct sub-classifications by which a file record must
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be identified. Similarly, the variety of system interactions (which
determine system complexity) increases with the number of different
file structures that must be maintained as well as with the number of
cross-reference, sequential access, and status maintenance steps that
must be performed to keep the system up to date.

Of the five specifications, the last is the most critical, since
it will affect, or be affected by, the former four. lfius, input/output
volume by itself presents few design problems. ff you must write 10,000
identical payroll checks each week, you look for a simple system that
will produce that number of checks at the loast total cost. But, if the
payroll operation must handle a variety of different cases, e.g., con-
struction workers who may iu one day be employed at different skill
levels, at different site locations, at different wage rates, the same
10,000 paychecks and the associated cost analysis requires a processing
system of considerably greater complexity than before.

Indeed, it is important to realize that the five specifications
cited above become a related package when we talk about information
processing systems of any genuine interest for management control, as
indicated by the two hypothetical payroll cases. For, if an information
system is to be of general use for the management of a total operation,
that information system must be able to handle a variety of conditions,
produce a variety of reports as needed, and service a vLriety of manage-
ment needs.

The Need to Compomi se. Moreover, in any final design selection, the
speci-ication of the f-i.ve system parameters requires us to compromise.

The designer has monetary, technical, and human resource constraints
that rule out many theoretically conceivable information systems as in-
feasible.

Within the possibilities that remain, he must now adjust the in-
formation system parameters to produce the most effective information
system to serve the specified management objectives, of which we shall
speak later. In any case, given specified overall constraints and
system objectives, the designer may trade one system specification for
one or more of the others, e.g., response time for transaction variety,
to achieve his final result.

The important point is that the information system designer and
his clients cannot have their cake and cat it, too.

In any real setting there is always scarcity. If funds, technical
skill, or human capability do not constrain, ultimately time itself is
the avenger.
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A man may search for the ideal wife. He may be consistent,
logical, and clear in his female specificatiens. But if his specifi-
cations are more than a few, and if they are related, his search may
not succeed before his time has passed. If the searcher has conflicting,
unstable, or unrealistic values, he is in further trouble. And even
while he searches and evaluates hts prospects, they themselves (or he)
may change with the passing days.

To get results, most reasonable men learn to compromise. lie who

values blondes and also warmth may trade some of both to gain a spouse.
To gain a problem's solution while the solution still has value, we may
accept less precision, tolerate less quantification, and work with sketchy
assumptions. We may also shift. our values to get a feasible result.

Practical decision- makers, of course, know the moral of this argu-
ment: How you are willing to compromise (as well as how much) deter-

Minei4 what you get.

The misery of it is that there is no good theory of how to compro-
mise in specific, complex cases, nor how to compromise in time. At the
moment of truth, you are on your own.

However gloomy it may seem, something -- if not all - -can be gained
from experience; a pattern of planning and selection can be developed,
even a theory. (If we cannot so plan, if the world offered no patterns
to learn, education itself would be worthless.)

Classical Cost/Benefit Decision Methods. When selecting the final
information system design values, you can proceed as follows:

A. State a level of constraints: monetary, technical, and human.

B. Formulate the objective of the system in terms compatible with
the system parameters previously discussed. For example, how much does
faster response tima contribute to the information objective? How much
does file variety contribute? In practice it is difficult to come up
with specific numbers, and the effects are usually non-linear and non-
additive as they contribute to the whole. But, for the moment, assume
we have the easily combined effectiveness measures. Then, just as we
compute the score for a football game by accumulating seven points for
each touchdown, three points for each field goal, etc., we may compute
an objective value for each proposed feasible system.

C. Select the system design parameters that maximize the objective,
given the stated constraints; or conversely, given a fixed level of per-
formance to be achieved, adjust the system parameters to achieve that
performance level at the least use of resources. The results are identi-

389



ca] in both approaches given common performance, or objective levels,
a fact noted clearly elsewhere .1

D. Repeat the process for different constraint assumptions (or
conversely different performance requirements as above). Hake the
final selection on the basis of the information system which has the
best cost to performance relationship for the scale of enterprise at
hand.

This is the now classical cost/benefit theory of selection.
Usually it must be modified somewhat in practice, largely because the
performance criteria measures are difficult to define, quantify, end
combine. But, the procedure's hope is that the compromises made in
system selection :Ind design can be delineated and approac%ed rationally,
rather than otherwise. That philosophy is worth usingeven if you
must take some shortcuts to make it work.

Practical Coprwise Techniques. Several practical approaches can be
used to modify the above theoretical selection approach so that its
spirit may be applied in the absence of detailed objective quantifi-
cation. Fur example, both users of information systems and system
designers may be able to agree upon given system parar.letcrs as con-
straints or requirments lather than objective measures, which must
be scald. To it we might agron that gteen infenn;:tien

system to be of any use to us must handle at least lON. transactions
of at least five distinct types per week.

lhis approach elimilates a von-quantifiable and possibly incom-
mensurate objective measure by its conversion into a requirement. Thu.;,

as a first practical approach to overall system specification we
exploit the use of system constraints and requirements.

A second important practical point is that information system
design choices dc, not offer a continuous range of orportunities. Fe.

example, we may need to consider only several major alternatives, si.00
intermediate choices are not available. If a computing machine must
be selected, we have a limited choice of perhaps half a dozen levels
of capacity to consider, not an infinite number.

Similarly, corparisons of one benefit level to another may be
considered in jumps. Nobody (except in rare instances and certainly
not here) cares about. benefit improvements of one percent--even at
fixed cost. We look for order-of-magnitude improvements in cost/

IC. Hitch and R. McKean, The Economics of Defense in a Nuclear Age,
Harvard University Press, Cambridge. 196:,; Athenror), New )ork,

(paper).
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benefit results when comparing alternatives. If such major differences
can be found, many of the measurement problems inherent in close com-
parisons vanish.

So, if we constrain and eliminate, we thereby simplify: the range
of choice is quickly limited and the choice evaluation becomes tractable.

To continue this approach (which we advocate with enthusiasm), we
can now invoke several other principles. Both of the following points
constrain system variety.

. In a given information system some transactions, inquiries, and
reports will be much more frequent than others. (The same plinciple
holds true even though the events under consideration may be weighted
by their presupposed importance or value for management purposes.) To
illustrate, we know empirically that if a firm has 1,000 customers, it
is not unlikely that lSO of them will provide 80 percent or more of
total gross sales. Many of the customers on the list are of little
consequence in the total picture. In designing a control or informa-
tion system, the less frequent (or less valuable) volume of variety
usually may be treatcd less seriously, or even eliminated from con-
sideration, without a definitive percentage loss in total system
performance. (An alternative to elimination of detail is its grouping
for class treatment; the simplification that results is equally help-
ful in the resolution of system speci fi cations. )

Similarly, it is an empirical fact that some forms of detail are
of transient interest, although other forms are of permanent value.
To distinguish between the two is to sinplify again. There may be
important s.,ccial cases as time goes by, but no information system
designer ar ; few management users arc smtrt enough to forecast them
ail. Moreover, no reasonable information system can be planned to
hold all the information that could possibly be of interest to every-
one in an organization over an extended time. By building variety
and volume from those items C.at arc required over time, those which
are likely to be of lasting importance (and those that our best fore-
casts indicate will he of major later importance) we can adjust the
variety of the information system to include those important items.
The remainder of our processing may then be forgotten, grouped, or
handled as special cases if they justify such treatment.

The list of practical compromise techniques nay be extended, but
vc have cited enough to make the necessary point: it is possible to
find helpful techniques that can convert an otherwise hopeless system
selectica problem into a decision of maximum efficiency.

How these short cut strategies are employed, remember, determines
the final information system that will he chosen. Yet, in the absence

of these compromise techniques (or ethers like them) the theory of
cost/benefit choice, though challenging, is sterile.
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How you compromise detormines what you get; but without some
compromise, no practical result will come to pass.
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Division Two

The previous section was necessary to set the stage for the de-
tailed compromises required to make the MF.THP information system work.
We continue the previous argument, but now direct it to the case at
hand.

METE!' and Tolerable Svstem Variety. From an information system de-
signer's angle, the first striking characteristic of the MLTEP educa-
tional proposal is that its information needs demand greater informa-
tion variety and handling voIume than do current educational processing
systems.

For example, one educational principle in the HEMP proposal is
that students have a vaiiety of instructional alternatives (IA's)
available to them for each step in a chain of instructional progress.
The increments in progress, which consist of passing specified per-
formance criteria (PC's), form an increasing student history. At

some designated level of total competence, achieved by the completion
of a given number of PC's (many of which are elective), the student
graduates. In this progression no time linit is imposed and PC may
be demonstrated by severe! means, including pretests vhich cen obviate
IA participation.

Without discussing the merits of this principledesigned to give
the student more flexibility, involvement, more rapid progress, etc.- -
consider how an adjustment of the number of distinct lA's and PC's
available for choice affects an associated information system and its
Users.

As a starting point, assume that all PC's are independent and
can be selected at will, in any sequence, like items from a Sears,
Roebuck catalogue. Further, suppose that any IA associated with
given PC may also be selected freely by the student. In this case
each student could generate a possibly unique historical record
which for counseling, testing, resource nianning purposes mist be
cross-referenced with other files and summarized from time to time
to provide management statistics on the student population.

Now consider the following extreme proposals for illustration.

Case A:_ Only one PC. Suppose only one PC were required for
graduation, e.g., one lengthy periodically administceed final exam-
ination. Suppose further that there were no choice cf IA's; every
student was subjected to the same treatment, at the same tine, and
in the same sequence. 'this situation is the information system
designer's delight, becaose few if any records need be maintained
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and resource planning is trivial. The METEP proposal, however, seeks
to alter the possible consequences of such a scheme: total inflexibi-
lity of student choice, a fixed time in the program (and its sequential
parts) for all students, and the requirement that all students progress
at the same pace in all subjects, which we know empirically is not
possible. 1nus, even though the information syste.,n designer and
facility planoer would like this traditional extreme, it clearly has
its educational drawbacks and the MUT educational proposal is to
discard its extreme constraints.2

Case R: A Host of PC's. At the other extreme, suppose we now
propol:-C-217000 PC's and associated IA's. To take a number for illus-
tration, suppose a student must complete 1,000 PC's to "graduate".
Since the number of ways 1,000 items can be picLed from a list of

25,000 is more than astronomical, the information system needed to
ccntrol such an operation, particularly its cross-reference and plan-
ning requirements, is of necessity a complex and expensive operation.
Here arc two consequences of this case,

1.) If the !,tudent (or his counselor) mir,t make the 1,000-item
choice, both must understand and know the content of the catalogue.
This situation may be compared to the diner uho approaches his waiter
in a Chinese restaurant requesting information on what to eat. The

waiter, who nay have an extensive printed menu before him, usually
has no idea of what all the item5 -e--and loluv:s the .1r.er e.ees not

either. The waiter simplifies at Oftit and sovvsts eAlg rolls and
fried rice. If the diner should he bold enough to request an exotic
dish, the cook may not know how to piepare it, or net have the neces-
sary ingredients to do so. Empirically, humans have little tolerance
for excessive variety and quickly simplify on their own; and, more-
over, it is not feasible to have large reserve capacity in little
used resources.

2.) As the number of PC's increases, the elapsed tine for their
completion necessarily decreases. for example, for the 1,000 PC com-
pletion criterion and an assumed four year duration for the student's
schooling, more than one PC must be completed each day of each academic

2This extreme is typical of many iiuropeaa university practices, in
which the student and his tutor periodically confer, and 1n which the
student is free to prepare himself for the ultivate eyamination as he
sees fit. In this regard, even this one PC iipproach offers the student
educational flexibility, but success by this route presupposes self
motivation and student intelligence above average, as well as quality
tutors. Without such an elite, the method fails, and we choose not to
make the elite supposition here.
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year to achieve graduation within the four-year period. If detailed
PC records and associated IA choice records are maintained, not to
mention testing and counseling, the time consumed in record-keeping
and choice of activities becomes a larTe part of the student and
staff day. The transaction volume against the information system
explodes and the respon::o time for counseling, resource plauling, and
student choice decision must drop to real time. The result is an ex-
ponential increase in information processing and staff cost, as well
as a reduction in the student's effective use of time. In short, with
excessive variety and volume of choice, the very purpose of MLTER educa-
tional proposals is defeated. We can predict what will happen here
too. Both students and staff will seek their own simplification pro-
cedures usually by grouping large PC blocks. Systems with excessive
variety beyond the capacity of their Users to handle it fail unless
they are iut to size.

The MiTEP Proposal Vs. Industrial Namples. It is easy to argue that
the extreme case (il) is teconically feasible by citing existing infor-
mation proces5ing systems which handle even greater variety than the
hypothetical case. For example, department stores like Macy's stock
S00,000 items; some military warehouses stock over 2 million; and, the
Internal Revenue Serv!.ce keeps computer record :; en approximately 80
milEon individual to N: .accounts. What is done can be done. And, in-
deed. the informatie,n recessing required to handle Case abovt,

feasibfe--if we set aside human and monetn. constraints.

However, the differences between the cited large scale information
systems and the extreme Case B arc several.

I.) On-going, large scale information systems usually work on a
large economic base per transaction, or file record. Even though an
airline reservation may cost $1-$2 to initiate and maintain, that cost
is directly offset by the ticket purchase. With detailed PC and asso-
ciated IA record keeping, up to four transactions per PC night be ex-
pected. For the 1,000 PC student quota assumed in Case B, the cost of
a transaction is comparable to the airline system (on a real-time
basis including human input/output time). A $4,('00 annual per student
cost for keeping records, particularly if such records do not add to
the student's effectiveness but detract from it, is not appealing.
Moreover, we have no direct way to evaluate the benefit to the student
or the system of an additional transaction so the case of marginal
economic decision-making that obtains for, say, order processing
systems, is not present here.

2.) Most large scale information systems users need not under-
stand the total scope of distinctions contained in the total inforra-
t ion system. The typical large scale system works in independent
groupings of detail, which cone together only in summary.
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When this fact holds, efforts may be highly departmentalied,
hierarchies of organization imposed, and system variety for individual
human effort and information processing thereby con trained.

To illustrate, the furniture buyer it Macy's need not know in
any detail what thc cosmetics buyer is kl.1 to, nor do the chief exceu-
tive.'s of that firm need or want to know the absolute detail of each
traylsaction in any department the manager: look at sumnrized finan-
cia) statiLztics, o: spot check exceptional reports. Indeed, they
could not handle the excessive variety of the total detailed picture.
The same argument :;'plies to the firm's customers.

Vet, if we take seriously a high component of PC and IA variety
in the strueture, and offer that total menu to students, coun-
selors, and administrators to coordinate NS an interrelated whole, we
pr.i,uppose that both managers and customers will be able to get the
totl..1 choice picture in mind so they can not only find routes through
the maze but also final individually satisying and effective paths to
th' completion of their respective tasks.

The nearest industrial analogue to the MLTEP proposal is the job
shop which undertakes manufacture of many distinct products, usually
in -eery short production runs, on many different machines. Because

the Lachines are interrelated by the routing requiiements of each
iter, such factliticf. are usvatly paguod planning, sequencing,
cost .control, and coordination problems substantially 133Y0 Severe
than the limited variety operation. Work in process grows duo to
machine interference and prode.t queueing, or alternatively substantial
excess capacity must be provided to buffer the independent operations.
Either alternative adds to the cost of system variety. Yet another
"buffering" that makes such systems of manufacture work is increased
information handling, e.g., expediting, real-time rescheduling, etc.,
whi.:.71 is just an alternative cost-substitution for excess inventory
or nachine capacity.

In short, variety which cannot be simplified is an additional
source of cost, and even job shops have begun to group and simplify
their operations by grouping and creating independent sub-departments
by rroduct

313uiness Week, "A Way to dale. Diversity Pay Off", October 18, 1969,
pp. 152-154. fits article describes job shop planning in Europe and
Russia using a "family" grouping concept of machine location and load-
ing. Two articles, M. Tondow, "Computers in the Schools: Palo Alto",
Dat:ination June, MS, pp. 57-62, and A. Crossman, "ille California
Educational Information System", HAtamation, March, 199, pp. 32-37
illustrates school applications diatWfirst glance appear similar to
th? present case. However, although large numbers of students are in-
volvcd in each reported applictition, the eviOftlg ktkning is for highly
independent records and files, quite contrary to the job shop type ap-
plication presented by the 1E1EP propoi.al. The two forrs of processing
should not be confused.
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Another alternative in the machine shop analogue is the use of
general purpose machine tools, often with numerical computer control
or semi-universal jigs and fixtures to promote flexibility. In the
educational scene this approach supposes one teacher can handle a wide
variety of subjects and students as effectively as a specialist in each
of many areas. We must also suppose tlmt the teacher may be scheduled
to do so according to the immediate demands of the work load. There
may be a few teachers who are both capable and willing to accept such
a challenging assignment and attendant uncertainty, but surely such
flexible requirements would limit the pool from which teaching candi-
dates can be drawn.

3.) What is done can he done. it may be argued (setting economic
arguments aside momentarily) that such information handling efforts as
the control of lunar landings and automated chemical plants which sur-
mount great apparent complexity, could equally tell handle the desired
variety in an educational setting. This route to success demands the
relaxation, elimination, or replacement of human constraints. Thus,
if we could eliminate the teacher through the use of computer assisted
instruction, a multitude of !Vs and IA's might present no administrative
problem. 'l he route to graduation, the diagnostics, the record-keeping,
the counseling, the teaching and the testing could be reduced to computer
terminal input/output interaction with the student. The teachers could
devote themseives to creating teaching programs that would have great
multiplicative benefits. And, it is possihle that the cost per "pre-
cc:,sed" student would be less than at present if the approach were
extended to a sufficient base, or student population.

Such proposals have been made for some time, and as the cost per
student terminal hour drops to $1 or less (excluding course preparation)
this route to variety conjures up a cornucopia of dreams--many of which
will become a reality. (In some applications the cost per terminal
hour is already less than $1 per hour, a fraction of the instructor's
hourly cost per student in a trpical class.) We can have immediate
student diagnosis for detail--spelling, grammar, mathematical rules,
language translation, scientific computation, simulated experience,
etc. The technology will not fail us, and the economics can be made
realistic if we are willing to eliminate also excessive human inter-
vention on the teacher's part in the educational process. That is
the compromise required in this last illustrative alternative.

Yet, if the educational system omits the direct human interaction
required to achieve the latter form of success, it thereby relinquishes
also the variety of cultural values that society transmits to its
young through their association with other individual human beings.
Even setting aside the problems of creating computer programs that
could evaluate the quality and important,'' of a student's written theme
or screen his other forms of creative (a.lurt, it should be clear that
an automated system must standardize its avocedures of selecting ex-
cellence in pen-logicP", non-quantifiable areas where human judgement,
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intuition, compassion, and redemptive sense can admit and will accept
a variety of evaluations, as well as pass that ability along. In short,

although the superficial plaraitise of automated teaching and administrative
systems is the promotion of greater variety of student choice and exper-
ience, it may well turn out that such variety is an illusion. We may
end up producing virtuosos who expertly generate variations on a theme;
but the constant theme itself will be set by the Computer program that
evaluates English 1, or its equivalent.

The Law of Excessive Variety is with us still; in the latter case
it just manifests itself in a more insidious and disguised form than
before,

So even though it is possible to handle large-scale systems with
success, we must compromise to do so. We pay more (one way or another)
for increased variety and increased flexibility. That must be a fore-
gone conclusion. We also never get around the need to make a compromise
with the ultimate variety that can occur in any selection process that
offers any range of alternatives. That necessity, too, is a foregone

conclusion.

How shall be compromise, and how much shall we pay for variety,
in the present case at hand--the METLP proposalfor increased flex-
ibility in the educational process?

Feasible Constraints for nme Control. Witheut going further into
detail it should be clear that the authors of this Section are in favor
of gross simplification in the degree of NETEP variety - -at least at the
outset and under 1970 economic and human constraints. Our industrial
experience as well as information handling themy can lead us to no
other conclusion.

Although we are in sympathy with the aim of more flexible educa-
tional experience and a reasonable variety of PC and associated IA
choices--which nay offer the student more flexibility, satisfaction,
and timely progress - -we are also or the opinion that an excessive
range of choice would be detrimental, confusing, and frustrating for
the student, as well as cuMbersome, costly, and possibly chaotic for
administrative planning and control. We have not been able to convince
ourselves that there is a direct and infinitely continuing relationship
between increased educational variety (with correspondingly increased
costs) and ever-increasing direct benefit to the student or to society.

Within limited ranges of variability, then, we do view the MEP
proposal as beneficial and feasible. But it is within limited variety
constraints that the following information handling proposals are made.
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A Bench Mark. To provide a feasible design we now suggest an infor-
ination processing and control systen for ME1EP that will meet clearly
feasible economic, technical, and human limits. We sketch the major
assumptions ilea describe the detail in Division Three. Then, in
Division Four we indicate Hie extensions and variations that can be
made from our standard of comparison.

Although our bench nark system is based upon our best exper-
ience and theoretical knowledge, it too represents a conpronise--an
arbitrary choice based upon what eo know about information systems,
the MEM program, and the limits set by both. Most standards, in
fact, are arbitrary, though necessary. So is the following prototype
design specification arbitrary: it is a feasible point from which to
work.

Some Feasible Assumutions. in the initial view of a proposed HEMP
system, our pedagogical colleagues indicated ;di interest in record-
keeping for upwards of 20,000 PC's (and the corresponding nmber of
lA variety). It was our initial opinion, for reasons heretofore
delineated, that for human, cost and technical reality, such a di-er-
sity would not be feasible in the present setting. After numerous
discussions, the total list of PC's and associated IA's was reduced,
for thirteen pedagogical areas, to 717 PC's and 1521 IA's, as detailed
in Table I. Such a list is clearly feasille from an infol-mation plo-
cc5sint point of ,A;)w, and l done 10, HO, we had accepted these
upper bounds for further study.'

111
4In the computer simulation described elsewhere in this report the
total number of PC's used was 581. and the total number of associated
IA's was 918. These numbers, somewhat lower than those shown in Table 1,
were for "Generalists" only, and did not include any specialization.
Further, the simulation runs reported required students to complete all
581 PC's, except for those waived due to pre-tests. In this sense, the
simulation focused on scheduling problems and student choices over time
not to a student choice of given PC's from a larger list, The require-
ment that all PC's in a given list be completed was a necessary assump-
tion in the preliminary simulation designs. However, following the
MEET philosophy, later choice patterns in pracOce will permit selec-
tion from a larger PC list of which Table 1 is typical.
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TABLE 1

INITIAL SPECIFICATIONS FOR PC AND IA
VARMY FOR A 1.EAS1BLE BENCH. MARK USW;

Area PC # IA #'

Social Studies 122 297

Early Childhood 27 60

Lair;luage Arts 78 204

Human Relations 1,15 310

Math 76 130

Behavioral Arts 94 170

Science 175 3F,0

'rota): 717 1521

It was nevertheless our view, as discussed in Division Four, that
further simplification a.id organization would be necessary for human
understanding of the system and particularly for the scheduling of
resources. Although these initial sinplification argivcnts were later
found to be a valid necessity in practice, we nevertheless proceeded
to develop a bench nark information system design that would handic
the required w.riety of PC's and IA's, as stated in Table 1 on a one

week batch updating basis, for a volume of S00 students at approximately
$100 per student annually (a cost which equals about 3": of total annual
educational cost per student, and seemed to us f-_,,asib)e vs a starting
point).5 We further presupposed that re-ource scheduling would be on

SThe actual cost per student t' most institutions ranges from $3,000-
$4,000 per year, when all costs, both operating and capital, arc con-
sidered. Thus, the $35 million operating budget of the University of
Massachusetts, when divided by 15.,000 students, provides an operating
cost per student of over $2,000. Amortized capital costs for buildings,
equipment, etc. , when added to that sum easily bring the total figure
into the $3,000-$1,000 range. In the financial section of this report,
an annual $1,580 cost per effective student is cited for present School
of Education operations, with a projection of 41,967 under the ME1LP

400



a manual basis at 11.1is time, but that the bench mark systcm must provide
both histo...ical ,,zsti forecast assistance to resource planners, be thu
either a centralized or a derartrtntalized group of personnel. ltiithin

the specifications wwl ass.mptiGns outlined aDove, the information
system of Division Three Is fcasihle and may be modified, as therein
indicated, to shift with later alterations in system specifications
without drastic revision of our proposal.

S(continued) proposal. These latter figures include only the salary
costs of instruction and administration, plus some allowance for special
laboratory facilities and equipment directly attributable to the Schoo;,
and therefore exclude all additional operating costs, as well as capitol
costs. Addition of the omitted costs brines both the overall figure
used here and the specialized figure used later into agreement. Finally,

for the sal:e of comparison, the net instructional cost per student at
the University of ;Massachusetts, as reported in the AAUP Fulletin,
June, 1969, p. 231, is $S03 per student. This figure nay be reconciled
with those given above by the addition of all costs not clue to profes-

sional instruction salaries. Further comparisons made in this Section
are based upon the $3,000-$,000 gross cost, first explained above.



Division Three

The current technical state of management information system art
as well as current design methods have been reviewed elsewhere.6 Briefly,

major interest revolves about file structure and content, as well as how
such files are tied together by processing procedures and input/output
requirements. Although filo accessing techniques are well developed
not only in general but also for specific applications, file structure
in a given case can be improved only when actual statistics oF use have
been obtained. Thus, most existing information systems of the type de-
scribed hereafter, rely heavily on redesign of an initial test system
once the facts arc in.

For example, if certain transaction types, or certain file cate-
gories in fact show higher than average activity rates, the identifi-
cation codes and file structure for these selected items may be altered
to increase processing efficiency. if some file categories are never
or seldom used, they may be eliminated or grouped with others, to re-
duce file complexity. Yet, to perform such refined improvements we
must know how the particular users of a given system will in fact use
it.

Thus, in addition to the provision of initial control, one purpose
of the propo,ed bench inaj:k system i s to generate historical use statis-
tics that can lead to later redesign. Since we do not now have such
figures, we have used our best estimates of what will be needed for
the METEP bench mark design.

Pile Types and Structure. The proposed system employs four files,
structured initially as in 'fable 2. (In that table, the file content
and format appear in the style of a COBOL language DATA DIVISION and

6C. A. Cuadra (Ld.) Annual Review of information Science and Technology,
Vol. 4, Britannica Reviews, -Chicage-(OLiTblor 1969). This volume, spon-
sored by the !merican Society for Information and the National Science
Foundation covers progress through 1968. Sec especially Chapter 2,
R. V. hatter, "Design and Evaluation of Information Systems", and
Chapter 4, M. E. Senko, "File Organization and Management Information
Systems."

See also Datamation, November 1969, "File Management Systems: A
Current Summary", Carolyn J. Byrnes and Donald B. Steig, pp. 138-142.
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is largely self-documenting, although we shall review the details
momentarily. COBOL is a computer language widely used for file mani-
pulation, and is in standard U. S. Government use for this purpose.)

The four files are: (1) a student record file, (2) a resource
record file, (3) a PC catalog, and (C an IA catalog. The latter two
files arc to be used as a unit; the separation is for technical proces-
sing efficiency rather than for logical reasons.

The student fi3c contains a record for each student in the system.
Each such record is divided into two parts; the first, a "header" con-
taining complete student identification, test. profiles at catry, etc.,
the second part is the historical record (which may contain a different
number of entries for each student, or for a given student as time
progresses) . The student history details the PC progress for that
student. In the file description shown, we have first assumed that
the PC history will not exceed 9P9 items, but this may be extended as
necessary. The PC record segment shows the PC chosen, the date staffed,
and the date completed. One field has been provided for indicating the
IA chosen for a given PC, should that information be of permanent in-
terest (by student). For example, we may wish to know later if students
of a certain type consistently select one IA for a given PC. The DATC.-

COMPLETED field will be used to record, in addition to actual PC com-
pletions, other possible outcomes of the PC encounter (withdrawnl,
failures, sebstitui ions, repetitions, etc.). SC4' Inter diecussioa

of transaction types.

The re:,?urcejile contains a listing of all available resources
that must b. ilanned for or sceduled, including human resources,
physical spaL.., and equipment. A historical portion of each resource
record provides both for a recapitulation of which resources were used
at what time, and also for a precommitmcnt of resources, before they
arc consumed, for the purpose of capacity checks. For each resource,
we also have "availability" figures, in terms of hours thut may be
committed per week. Through appropriate identification codes, the
particular resource indicated may be .icd to a given individual, room,
or piece of equipment.

The PC file lists all PC's currently available to the educational
system, with the corresponding PC code, for later statistical analysis
by area, by group of PC's within an area, etc. , together with a variable
length cross-reference list (which ties the PC file to the IA file) to
avoid repetition of IA detail in the master catalog. This is so, be-
cause in some instances, one IA may satisfy one or more PC's as well
as vice versa.

lbe contains a listing of all the IA's currently available
to time system. Each IA record contains the required resources that
need be committed for its completion, as well as a historical record
of that IA's selection and use. Note that from a given PC record, we
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TABLE 2

FILE TYPES /ND STRUCTURE

DATA DIVISION.
FILE SECTION.
FU STOULNT-F1LL kEOOkUlNu ii,o0E IS DINARY HYPLk uENsITY. LAUEL

kLc)koS AkE STANoAku VALUE 0F 10LNTIFILATIoN 1 sTuUENT-DATA
-FILE0 DATA kECOko IS STUDENT-F/LL-DATi4.
UI STUDENT-FILL-DATA.

02 HEADER-RECORD.
03 STUDENT -NOWEER
03 !_TODENT-LAST-NAME
03 sTUDENT-FIRST-WME
03 STUDENT -SEX
03 STUDENTLOCAL.-AUukESSi

PlOTUkt
PICTOkE
P1CTOkE
PICTukt

IS
1S
Is
13

9(7).
A(20).
A(o).
9.

04 STATE PILT1.kr. IS 44().
LITY P1LTokE IS A(I5).

04 STkEET PICTk..kE Is 4(40).
04 ZIP -CODE PILlukE lb 9(5).

03 STUDENT -LOCAL-PIiur_ PILTukE IS 9(1).
03 STUDENT -ho.4E-Aoo4Ess.

04 STATE PICT !<E IS A(2).
04 CITY ,PIOTOkL ls A(15).
04 STkEET PI:TOkE JS A(40).
04 ZIP-CODE PUCTUkL IS 9(tu).

03 STouENT-HoE-PHONE PICTokt IS 9(10).
03 STUDE=NT -AuQk PICTcikE IS 9(4).
03 SToDENT-boo-MAJOk PI:.:TL:kE IS 9(4).
03 sTODENT-P)-%utIlLE ocLoks eD

U4 STouENT-PkoFILE-kUkU PILTokE ls
03 STUDENT-PEkrokl.,AN'...L-0ATA PICTokL IS ,,(3).

U2 STUDENT-PEkrukolANLE-kL..oko oLLOkS 1 To 999 TIN;ES
DEPEND I Nv UN STUui_NT-$-,1:KFUki,IANLL-vATA.

03 uATA-ktLuko.

POOR ORIGINAL COPY -
AVAILABLE AT TIME FILMED



TABLE 2 (Continued)

FO PC-FILL REGUkuIN MC:Jul:. IS OINARY HYPER ULNSITY. LAuEL
RECOkus Akt. sTANuAku VAcur. OF lUENTIFICATIvN IS
PC-FIEE(t. DATA kEUk.Jk0 ls PC- DATA -FILL.

01 PC-UATA-4-ILE.
u2 PC-CODE.

03 PC-AREA P1CTuRL IS 9(2).
03 PC-SUb-AkLA P1CTukE 15 9(2).
03 PC-SEHIAL PICTukE ib 9(2).

02 PC-TYPE PICTURE 15 9.
U2 PC-EVALUATION-TYPE PICTURE lb V.
02 IA-TRAIER PICTukt lb 9.
ue PC-FlEt:.-1A-THAILEk OCCURS 1 Tu 10 T1mLS

OLPENUINc, ON
03 PC-1A-CODES PICTURE IS 9(3).

FL) 1A-FILE RECORUING VOUL IS UINAkY HYPER DENSITY. EAuLL
RECORUS ARE STANuAU VALVE OF lUENTIF1CATIuN IS

UATA RECONU IS IA-UATA-FILE.
01 1A-UATA-FILL.

02 PC- IA-- CODE..

03 IA-AREA PICTURE IS 9(2).
03 1A-5Ub-ARLA P1CTukL Is 9(2).
03 IA-SERIAL PICTURE IS 9(4).

02 IA -CODE PICTURE IS 9.
02 IA-HuuRS-PER-wEtts. PICTuJ-:E Is 9(4).
02 TOTAL-IA-TImE PICTUkL lb 9(4).
02 MINIuM-STUUENTb-REOulkED PICTukE Is 9(2).

MAXIMuM-STE,OENTS-POSblb;_E PICTURE. Is 9(3).
02 TYPE-OF -HuN-k=SUuRCE PlOTukE IS 9(3).
02 NO-OF-WEEKLY-CONTACT-HUURS PICTuHE lb ':,(2).

02 OTHER-HUMAN-RLSUuRCE PICTURE ls 4 (3).
02 PHYSICAL-sPAL.L-REuulkEu P1UTukE Is 9(4).
02 LOUIPMENT-kEulilEu P1CTuRE Is 9(4).
u2 NAM PICTukL Is A(12).
02 OFFEkINC,5 UCCI-IS 24 T1I,,ES.

03 UFFER-TIME P1LTOkt. Is v.

POOR ORIGINAL. COPY - BEST
AVAILABLE A: TIME Fltivi.77



TABLE 2 (Continued)

04 P-C.
P-L-AREA PIUToHt. Is A(2).
P-C-sOU-AkuA PICIoHL IS Ai2).

US L. Is Ate).
04 UATL-STAkTizo.

Ob sTAkT-YLAk PILT,!kU IS V.
US STAkT-kUNTH PICTuu IS 9(e).
OS STPkT-uAY PIUTUku Is vie) .

04 OATL-CUMPLuTLu.
(:)o COMPur_TEU-YLAk )lc_.7okc. Is 9.

05 CUMPLLTLU-,,AJNTH PILTut. Is 9()s
05 COMPLLTEU JAY PICTL,L IS 9(e).

04 UNIQUE-IA-ID PICTUkL 9(31.
FU RtbOURCL-FILE PECCRUINC, MUOL /S 8INAFiY HYPtk UENSITY. LAULL

i-&CORUS ARE. STANUARU VALOL lutNTIF-ICATION Is (!)kSOONCL-UAT
A-FILL@ DATA RI:C:0Ru Is ku!..-uoi-uAT4-ell_t..

01 RESOURCE.- DATA - -FILL.
02 FIXu-LIINC,TH-i&COku.

03 TYP-UF-NLSUOW.:t. PICTukc. 9.

03 StkIAL-NONik PICTUL. 9(e).
03 NAME-OF-RLSUoRCL PICTOkL Is A(lt.)).

CAPACITY-OF-44LsOukUE PluTo;-:u IS 9(3).
03 LLNGTH-0E-CUMIT1 LNT-REC PICTuku Is 9(2).

02 COMMITMI,_NT-NLCOkU OCCO,-:S 1 TO 20 Ti+,1LS
OEPLNUING ON LENC,TH-UF-COMMITMLNT-hLC.
03 COMMITMENT-RECUPD-GATA.

04 OATL-OF-001.1MITrlLNT PICTUk:L IS 9(4)
ICT ue<L Is A(1).04 MUUk-OF-COMMITNT P

04 TOTAL-HUukS-CU, ITTE0 PICTul. Is 9(2).

N)0:7; ' REST
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may reference all the legal IA choices that a studer may make, and
thereby check each asserted student IA choice for a given PC against
those IA's specified for its preparation. Similarly, given a number
of student choices for a legal IA, we may tic that set of choices in
summary to the corresponding resource record by virtue of the cross-
reference between re: ounce and IA provided in the IA records shown
in Table 2.

The PC and IA files, of course, will contain the variety of
entries specified in Table 1 of the last division.

File cross reference. A careful study of Table 2 will reveal that
each of the four files mentioned above is even further interrelated,
and that the set of files as a whole may be considered as a planning
package.

To illustrate, the student file relates each student to the PC
file by means of the student's choice sequence of PC's, which, if
that historical category in the student record is used, also gives
a student 1A cross-reference.

Similarly, the PC and IA files can be related to the resource
file, as previously noted, so that proposed student PC and IA choices,
as obtained from the student records in summary nay be expanded into
specific resource: projections for future planning, as well as for the
development of historical statistics of actual PC/IA and resource use- -
by virtually any breakdown desired for management reporting.

Using the proposed file structure, for example, we may determine
the efficiency of resource use by category (or by individual resource),
study proposed student choices versus actual results (both by category
and over time), determine the frequency of PC and IA choices and their
utilization (a number useful in grouping or expanding the PC and IA
offerings), and also make a number of statistical a.r.,.lyses of student
background, history, and performance, as they arc related in combina-
tion.. (Appendix A to this report indicates a random selection of over
fifty questions that may be answered for management purposes by a pro-
per manipulation of the file data proposed here.)

As a technical point, note that the student file, which is here
proposed for tape implementation at the present. time, is easily ex-
pandable for more students as well as more PC's and more historical
items per student. On the other hand, the resource file and the PC/IA
combination file presents a technical limitation upon file item count,
or file length. Tn the latter case, for processing case, the PC/IA
and resource files have been planned for storage in the computer's
highest speed, and most costly form of memory device (core storage)
so that processing of intermediate detail need not be detained by the
need for sequential file search (as opposed to direct, or random,
access to the information needed).
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File foiolat modification. The files shown in the detail of 'fable 2
are not supposed to be in the most efficient format that may be possible
once the use statistics of PC's, IA's, and resources are !:norm, Indeed,

we fully expect that a later reformatting of all of the specified files
will be both desirable and necessary to achieve the grea tes processing
efficiency, as well as to achieve improvements in management control of
the educational system.

We should note, however, that the essential categories necessary
for planning and statistical use analysis have been provided in the
stated design of Table 2, and that later reformatting, reorganization
of files, and requisite simplification can proceed on an automatic (i.e.,
computer programmed basis) if the initial data have been collected in
its detailed form as shown. Thus, we may easily group, eliminate, and
otherwise reorganize the detail if it is at first present, and for that
reason, we have entered into the initial file design those categories
which to us appear relevant to the current problem, or its forecasted
sequels.

As will be evident later, however, it was our intention in speci-
fying the files of Table 2 to provide sufficient generality of design
so that later moves to, say, real time as opposed to hatch processing
would not necessitate complete loss of our previous work. Indeed,

with relatively simple recoding and reformatting of the presently
suggested files, the proposed system could 170 moved from a batch
operation, as pecified in ttots propos,d, to iAs real 1iIIP ronntcr-
part using remote terminals and the airline reservation analogue
when such a move can be justified economically. We believe the real
time alternative not to be feasible economically at present.

File Processing and Svstem Operational Procedure. Figure I illustrates
the procedoral sequence for operation of the proposed management infor-
mation system -- using the four files described in Table 2.

First, commencing at "START" the system is initiated by the
creation of the student file, the resource file. he PC file, ana the
lA file from current planning data (e.g., what rooms, people, and
equipment are available, what PC and lA types arc available) and from
incoming student records.

Then, the procedure starts with an initial precommitment of
students to PC's and their corresponding IA choices, either through
counseling or by standard starting criteria. Once this initial as-
signment has been made, the system now proceeds to cycle. As reasoned
later, we suggest a one-week batch processing operation for initial
experimentation.
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FIGURE 1
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File Processing Sequence for Management Information System. Optical
inputs, lettered A through E, provide file update after initial files
have been created. Periodic reports, numbered 1 through 5, provide
information for counseling, scheduling and management control. De-
tailed structure of files, input records, and reports is discussed in
Lest.
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Input Jyans.actionTypes and Output. leports. In ii gure we show five
types el' input transactions, identified by letter and indicated in the
figure by dashed boxes, and five output. reports, identified by number
and indicated in the figure by double-lined boxes.

As a consequence of the initial student PC-1A set of combinations,
we may generate (1) a student status report, showing in whole, or in
part, the student's current TeCeid of assignments together with as much
background data as may be desired for coutrAeling, (2) an error report,
indicating illegal PC/IA combinations, data Input errors of other types,
and such detail as may be needed for technical correction of procedural
processing errors, and (3) a resource analysis report, indicating in
summary the resource need in relation to the selected PC/lA combinations.
In later cycles through the procedure, it is intended that the student
be able not only to confirm certain PC/lA schedules, but also to indi-
cate his Intent to make such selections, so that the later resource
reports will indicate the resources needed to fulfill future student
demand.

Thereafter, the students pass through their experiences, and as
a consequence of then generate a number of inputs (11-E) through coun-
seling, through testing, or through plan altelations which may occur
in the interim. Similarly, alterations in available resources are
also entered here.

Thus, the next inputs are student "grades" recorded as "pass"
or "fail" for a given PC, counseling input of desirable future PC
and IA choices, resource changes that may be necessitated from tine
to time (additions, deletions, changes in capacity, etc.) and updates
to the student file (student additions, deletions, pretest results,
transfers, repetitions of PC's, etc.).

Wia ',is data in hand, we may then repeat the update operation,
s tir e planning purposes of the administration, not for the

student. In :7J-L-ndary run, indicated in the solid box above the
transaction in, at (11 -13) produces two reports numbered (4) demand

report, and (5) resource available report '!he purpose of these
reports is to facilitate internal resource planning, i.e., the an-
nouncement of the future availability of specific PC/IA choice cate-
gories. ibis step presupposes that both students and counsrAors are .

at the time aware of student "grades" in each PC, and arc aware also
of any individual student changes in status reports (an intermediate
copy of student status report (l) can be provided on special request
for individual analysis). The later still remains on a batch basis
in the present scheme.

With reports (4) and (5) in hand, we move to two unnumbered
dashed boxes, which indicate manual operations of scheduling decision
and PC/lA offering for thc next cycle period.
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We now pause in our system description to discuss the reasoning
and logic behind the manual planning steps.

Scheduling and Allocation of Resources to Meet Demand. In the pro-
cedure of Figure we purposefully lef t to manual and human operation
the development of schedules and resource allocation, although it might
appear that this is one step in the overall system that should have
been automated. Because of that step's difficulty, we reasoned differ-
ently.

First, most existing computer programs that successfully schedule
students, staff, and resources, are not algorithmic, that is, they do
not proceed by a mathematically defined step-by-step sequence to a
guaranteed solut ion. Rather, the successful procedures arc highly
heuristic, which is to say, they use rules of thumb or experience,
however sophist icated, to generate the final plan. (For the current
state of thi art, see Chapter 4 of Cuadra, cit., which reviews
applications Hlrough 1963 for both schools and job shops.) The neces-
sity for this nristic treed appears in most scheduling problems of
any consequent , since most ore too complex for present (and perhaps
forsceable) algorithmic implementation: the mathematical procedures
that might work in such combinational problems are nrt known at present,
and, if they we,e, the computational time required an "optimal"
solution by such techniques would likely 1),2 excessive. In fact, the
problem of scheduling job shops, to which the METH' educational pro-
posal is analogous, is one of the most difficult data processing tasks
that can be imagined. So we stepped around it, knowing that we faced
a situation of ultimate variety and human concern.

Second, it was our hope that by leaving the scheduling problem
to humans, on a decentralized basis, we might learn what heuristics
might apply and be humanly acceptable in this case. We were not dis-
appointed by this approach.

Commencing in September 1969, to the date of this report, the
pedagogical team leaders at the University of Massachusetts School
of Education were confronted with the problem of scheduling their
resources and their students as best they could.. They succeeded with
their experimental groups by a variety of methods, most of which
invoked the same principles of simplification previously discussed
in Divisions 1 and 2.

Without going into excessive detail, here are two approaches
that were used:

In the mathematics area, a four-week time horizon was developed
for scheduling personnel and students, with an IA sequence of that
duration which would lead to the preparation for a number of grouped
PC's. To provide flexibility, however, this offering was repeated on
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staggered starting dates displaced one week each in time for four offer-
ings. 'Thus, although the staff and facilities could be planned for in
advance, a student could place himself in any one of four groups, and
pick up the progress in any one of them as he selected. This practical
method provides the illusion of flexibility in combination with the
actual rigidity and look-ahead required for stable planning. And in

coming to this practical result, the personnel involved began to ap-
preciate the necessity for simplification, even when electronic ccri-
puters are available for record keeping. In performing their simpli-
fication (by grouping IA's), the personnel employed their highest
human talentsthat of pattern recognition and the exercise of value
judgments in decision-making.

In the language arts area, a completely different approach was
used. Although a five-week time horizon was selected, and formal
lectures developed daily for that period (with one IA experience for
each PC), here too the need for advance pre-planning was recognized
and exercised. To provide flexibility for this fixed segment of live
presentations, this group chose to record the live material on magnetic
tape, which presented an alternative set of possible experiences for
students who missed or chose not to attend the live perforp:.ances.
The scheduling of students to the live offerings or to the alternate
tape experiences was concluded within this area on a student signup
basis. For example, tape playback cquint was on a signup basis,
so that students th-mselves assumed lift burden of i;+(.:ir commit.-

ments- -even though the facilities were fixed in capacity over time.
In this instance, checks of student progress were maintained manually
(in fact on a large chart on the back of the supervisor's door) so
that the total picture of group progress involving l25 students
could be monitored. The latter record of results is easily automated,
although the scheduling is not. ''his successful supervisor also
walked around the problem of scheduling by having the students schedule
themselves informally, and only retained the results of the student's
own efforts for analysis and review.

With this experience in hand, we see no reason why there should
not be a diversity of planning and scheduling methods in the total
system, nor why this is not a beneficial policy for teacher education
as well as an economy of processing and control efforts. Indeed, the
only essential we see to bring these diverse methe,ls together in the
whole is to provide the departmentalized planner. me guide to pro-
spective student demand and resource need as well as to provide
reasonably current records of individual student progress for review,
as provided by the sequence illustrated in Figure 1.

In this vein, at a meeting on November .5, 1969, we agreed with
the pedagogical team leaders that a one-week planning and reporting
period would be more than sufficient for implementation of the present
plan, and that such a data processing effort was feasible, provided
thc area supervisors scheduled their affairs as thee had already done,
of necessity in their experimental trials in periods exceeding one week.
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Completion of the Processing Cycle. Returning now to the details of
Figure 1, we propose that as a consequence of the administrative plan-
ning resulting from reports (4) and (5) advance offerings of PC/lA
combinations be made available to students, preferably as far in ad-
vance as possible. Such offerings, when limited, can be handled on
a manual basis; or, if extensive, can be checked for feasibility
against the resource file as a special run. (In this step, le may
be desirable to have the resource file available to a limited number
of planners on a real-time basis, although not to students. One or
two administrative planning terminals, even at this time, may be
justified for trial-and-error utilization of resources in advance.
Such intermediate administrative experimentation may reveal more
effective heuristic rules for future planning, and we consider this
step a potential benefit in teacher and administrator education.
This possible intermediate experimental sequence is not shown in
Figure 1.)

We forsee that the result of the human scheduling effort noted
above will be made available to the student body as an upcoming list
of offerings which may be committed, on a first-come, first-served
basis. Thus, to cite one practical method of implementation, limited
resources could be reserved by students by their own signup until the
resource was exhausted (as noted for the language arts experience to
date) or handled manually on a large display board for room and equip-
ment assignments on a group basis.

Regardless of the method of student- resource commitment, we
end up with that cross-reference for historical purposes and can now
input it into the system, via the student input transaction, labeled
(A) in Figure 1.

Data Input Forms and Means. We have suggested elsewhere that optical
input forms be used, even for the weekly update system proposed as a
starting system. This form of input is easily organized, and eliminates
the intermediate cost and delay of card key-punching, presently familiar
in industry. The optical form of input is natural in the educational
setting, since the same ,quipment can be used to accept student and
counselor initiated input using a pencil for both file updates and
test administration. (For example, a typical device for this purpose,
the Digitek optical reader, is widely employed for test scoring, and
can be programmed to provide either test scores or data cards for
direct computer input. A highly underutilized unit of this type
happens to be available for interim experimentation at the University
of Massachusetts.) For alternatives to the optical input in our
proposal, see Division Four.
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Data Output Forms and Means. At the start, we propose that data out-
put reports be provided in hard copy, or paper form. Using this proven
approach, each student and counselor can lc provided with a permanent
historical record of commitments and progress. Similarly, an easily
read historical record can be made available to administrative planners.
In later modifications of the proposed system, it is possible, first
on a limited, then on an expanded scale to provide students and planners
with access on a remote terminal basis to immediately pertinent data
should that be necessary as cycle times are reduced. However, with a
one-week cycle time, and hopefully a more lengthy planning horieon,
WO sec no present necessity for a real time inquiry, with the possible
exception of administrative planning--perhaps using simul;Jed phaining
tests as described in the simulation section.

Some Technical Proeramminn Details. Following the present technical
trend:: in management rintormation processing design, we propese that,
wherever possible, programs written to implement the suggested pro-
cedures follow a "format independent" style in which data formats
used for both input and output can he changed at will as possible
file improvements change the data base, or file structure.

This feat is possible for input changes by providing a file-
supplied record, or header, which precedes the normal data records,
which itself specifies the format in which the lat:e records will
appear. 'thus, although a computer program may he written generaliy,
the precise format of each data entry nay be left to the tine of
execution, and a standard processing procedure ray by this wails be
made amenable to variations in entry format. This form of advanced
programming is highly desirable for processing experimental files,
and is suggested in this case.

Similarly, by separating the main processing program from final
output editing and report generation, and by further transfer of the
modified input formats to later editing modules, as is possible with
advanced programming techniques, which we shall not Co into here, to
make output reports data-base independent in regard to shifting input
file formats.

Although this approach is not widely used at present, we suggest
that it is desirable, as well as feasible, for the system heretofore
proposed, and that, because of the likely changes in the PC/IA files
in particular, future investigators heed this point with care. (See

Cuadra, op. cit., Chapter 4, summary conclusions.)

The Management Information System and Other Worts of this Project.
7-he ir a TC:1-11 f orr7a1

directly to ether parts of this report , especially the simulation pro-
jects and trials (see Section V) and the ether management rolicy recon-:-
mendations (see Section III).
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Seldom do administrators or OSCY3 of an information system ap-
preciate the variety of questions that may be answered by specification
of inquiry categories from even a limited set of those available, nor,
regretfully, do they often appreciate the difficulty, both human and
technical, which nay be encountered in answering questions that have
not been anticipated in advance of their need. Appendix A will illus-
trate the form:r ability, but only foresight can assure that the infor-
mative detail that may be wanted on a historical basis will, in fact,
be avaiiable when requested.

The information system proposed in this section as a feasible design
for the METLP project's implemertation provides an exceedingly wide range
of information. system proposed also provides close control of short-
term plans at miWnal cost, a topic whi,:h is the subject of the next divi-
sion. But the system as prestatly outlined does not presuppose cover-
age of all inquiry types that could occur in management crises of the
future.

Our suggested design is not for instantaneous status inquiry and
instantaneous planning or for long range prognostication or control of
strategic educational values. It is a bench mark systen from which to
work, both in cost/effectiveness evaluation and later systems analysis
on an intermediate time scale basis.
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Division Four

We now turn to a discussion of system costs, benefits, amd sug-
gested extensi (PDS due IA: future economic and technotr:gical changes.
First consider the bench nark ease of the last division. Then, ee
progress through an analysis of eight other alternatives, specified
by widely differing vanes of student PC volume. By this procedure
we reject six of the nine alternatives as unfeasible, and finally
concentrate upon the three remaining feasibie cases. Finally, we
turn to snort detailed adjustments from the bench mar!:.

Pricing the Bench Mark Case. 7 To provide a starting point for cost
estimation, we have made the following assumptions:

1. Students in system: S00

2, Number of PC's in file: 1,000

3. Nuqber of PC's to comilletion: 300

4. Number of years to completion: Two

7The numbers used in this costing comparison have been selected to pro-
vide ease of computational understanding, and are somewhat differew
from those indicated in the simulation chapter for several reasons. As

previously noted, the silmlation data included Si5 PC's and 948 IA's.
Of the 581 PC's listed for the simulation, all were required ef each
student, except those pie-tested suecessfuliy. The requirement for
completion of the total list was a technical requirement of the early
simulation program, since no data was available on the probabilities
of student elective choices of PC alternatives. After pretesting,
the number of PC's required of the simulated student dropped to about
400; and, to obtain graduation in reasonable time periods, the simula-
tion showed that only about 701 of those 400 PC's could in fact be re-
quired due to resource conflicts over tine.
The net effect is that simulated students usually "tool." roughly 300
PC's, as shown in this section. lha authors of this Section believe
that the student choice of 300 from 1,000 possible PC's will more
nearly approximate operating reality than the "total" or "70;" require-
ment assumed in the current simulation. Moreover, the following argu-
ment and its comparisons follow from the transaction rates demanded
of the information- processing system as the number of required PC's
to graduation increases, so ttat the straight-forward arithmetic used
hereafter can be modified vith case if the total number of PC's required
increases or decreases. lbus, gi'.'en the explanation above, the ri-
mainder of this Sect inn is completely consistent wiih the simulatc4
results, as well as with what we consider to he operating reality.
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S. ;hn of days per academic year: 150

6. Z1.)i*R.;:0.:T421.1J'):f:P.9 year completion:
s - IC p t. au:tire:1i

7 iNamiber of ef ft, t ransact ions pe r PC: Two (One initiating;
a PC and oat: teiminatin!, a PC.)

8. Possible_yal.ations in.:fronsact ngion_ Dependi upon the
adyonce :.cheduling volo:lie and first-time scheduling success,

the number of transacticns eStiMI(1.1 in (6) and (7) may vary
upward, e.g., if several transactions are required to schedule
for one PC, if several tests are required, if PC's are re-
peated, dropped, etc., the iiii;:ber of transactions per day
could cosily double or triple. On the other hand, if PC's
are more tightly grouped, if students batch their transactions,
say on multiple entry forms, and if mostly historical, rather
than scheduling information is ifaintained in the files, the
nu,:lber of transJctions cculd drop to less than our estimated
two pot day. It is our hope that every day pressures win
Cause the hAttr route tO be followed by the system's students
ard administrators. If this is so. it is our opinion that
one effect will offset the otner, and that our estimate of
about two trons.:ctions per day, as romputed over a week or
a tenth, will hold. it is on the ossutrption that our
further cost estimates will be made.

9. Estimated cost trAnsaction: Twenty cents each. This
estimate includes the cost of input forlls, data conversions,
computer processing, and output report generation on a weekly
basis. The effective cost per input transaction may vary
upward or downward from our estimated figure depending upon
the frequency and variety of special reports requested and
provided. Our estimated transaction cost excludes (a) those
personnel costs that may he associated with test administra-
t ion, (b) those peisonnel costs that may be associated with
human analysis of output repotts, e.g., for counseling
purposes, (c) overhead costs associated with space require-
ments, and (d) costs of manual scheduling as required for
the proposed system. the estimated cost of twenty cents per
transaction is based on experience with similar record-
keeping systems, and is not based on detailed timing of
computer runs nor upon the simulated system runs of the
overall systen, discussed elsewhere in this report. Finally,
the cstinited tronsaLtion cost does flot include the costs of
original file construction, nor the seats of propramning the
proposed bench nark sy.:ten. These one -t inc costs will be
treated separately hereafter.
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10. Direct cost per student_per year. Based upon the above
assumptions, we arrive at a cost per student per year of
$60 . 2 transactions per day x i O days per year x $0.20
per transaction. (This figure is about 2% of total educational
costs with present methods of instiuction, which ayerog $3,00U-
$4,000 annually.)

11. Totalrecordkeepinecost annually forthebenchisysley.
Based upon 80J scudents in the system, a direct multiplication
provides a direct cost of $18,000 annually fur the system.

12, Added cost for overhead items. $40 per student per year.
Of this total, $1S may be altributed to the creation and
maintenan,e of student master files (including initiation
of and changes to the student header record) as well as
ineidcntal maintenance of other master files not related
directly to student transaction volume, and $25 may be at-
tributed to special reports, and personnel costs required
for manual scheduling.

13. Total cost per student. Thus, in total, we hare $100 per
student per year for the bench mark system--still excluding
costs of testing and counseling. This figure no?'
about 3 of the student's present educational cot:t, or about
2%-. of projected costs per student under the more flexible

educational philc;seph,-. (Sec itAwli suLtiou on cost
feasibility.)

14. Total system cost. Again. following the line of progression
above, with an 500 Maiwr student body, at a total of $100
per student, ire have a total information system cost of
$80,000 per year.

Benefits Associated with the Bench Mark SYsten. The bench mark system
offers a number of features not easily obtained from present methods
of record keeping. Since the cross-reference between the four files
(Student, Resource, PC and 1A) provides flexible coed imJorial analysis
of results, the system provides a data base for later analysis of what
was planned versus what actually occurred. This comparison forms a
basis for management adjustment and control of the system as a whole.
Although this feature may be enhanced or degraded by an increase or
decrease in file complexity and the detail of transaction reporting,
it is our belief that minor deviations from the level of detail sug-
gested will provide little if any direct benefit changes. Moreover,
the bench mark system provides continuing plan versus accmplishment
records for the student so he nay monitor his own progress on a more
frequent basis than is usual in present academic record keeping. it

is our belief that with this additional information, the student will
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in many cases be his own self-correcting agent, thereby stimulating
student motivation and self analysis which might not otherwise be
prevalent.

Another benefit is the provision of intermediate data for short-
term planning and control of resources and an analysis of their utili-
zation, including some advance knowledge of future student demand to
permit planned flexibility in the scheduling effort. Finally, the
proposed system provides sufficient detail for statistical analysis
of the student population verso:, planned offerings and the results
obtained in total. ']his form of data will itself be useful for both
educational purposes, e.g., student projects, and academic research,
e.g., faculty analysis of teaching methods, sequences, and timing
of modular presentation.

Possible Application Difficulties of the Bench `park Case. Although
a one week period for botching transactions may be sufficiently Jong
to prevent major peak loading problems in the system;, partienlarly
if resource planning is carried out in longer pre-commitment blocks,
say one month ahead with weekly adjustments in planning for the most
forward week only, we cannot now forecast the transaction or special
report load variation that ray occur. This is a point to watch care-
fully in application, since rapidly shifting load levels nay be as-
sociated with a rapid increase in the eatimatcd transactien anal report
voluhle. This pheaomena imy result as both planners and students
attempt to corre'.t errors or temporary misallocation of available
resources. That is to say, the stability of the total information
system's operation, as is the case with all information control systems,
will be dependent upon demand fluctuations, processing cycle times,
and planning lead times in combination. 1:itheut some degree of system
stability, planning breakdowns, and frantic efforts on a short tern
basis to make adjustments can defeat the system's planning value as
well as generate volumes of transactions and repoits which can becloud
the historical patterns that would be useful for statistical analysis
and future planning comparisons.

Another general problem to be monitored is that of file security
and confidence. Although this problem is most severe in real time
systems in which many data input units can be used to access the same
file and alter it (a method fee do not presently advocate), similar
difficulties can also arise in even simple hatch systems if trans-
action accuracy is not constantly checked, and if strict processing
controls are not instituted as historical files arc updated and re-
ported from. Particularly at the early stages of implementation of
the educational information system, we would anticipate some user
confusion, and a number of errors that will demand specific imple-
mentation measures to avoid.
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We anticipate, for example, that in initial file construction,
and in later transaction acceptance, the implemented computer programs
should themselves screen all input and maintain error statistics for
later system improvement. Such an error report was built into the
design of Figure I for this purpose. In particular, the student PC
history record, which culminates in the student's graduation, must be
secure. For this reason, we suggest that student test results be
transactions which only a few authorized personnel may input to the
system. In the absence of such a safeguard, a number of obvious abuses
could occur.

Programing and
_
Testing Costs for the Bench Mark Case. Systems of the_ _ _

type described here have a current price of between .10,000 and $20,000
for final system design programming and testing using hypothetical, or
limited amounts of real data. the generation of special reports, of
course, represents an additional programming expense :6 The total
package will be in the $30,000-$40,000 range.

Although a number of generalized file processors are currently
available (see footnote 1) most are restricted on to file analysis
and arc not intended as control systcos. Morecver, these systems
(on a one-time lease basis) cost between $20,000-$100,000, and in
many cases offer features which are not needed here, which require
excessive high-speed memory, and which often require excessive run
times.

Thus, we would prefer to have a program package written for this
special case. Although such a program package should be written
generally, so later alterations in file design would not destroy the
programming effort, we would foresee it to be of modular form so that
individual modules could be employed when needed exclusive of the
others. This remark applies especially to programs involving the
PC/1A catalog, which for speed will undoubtedly have to be stored
in the computer's high speed menory. (Present estimates of this com-
bined file is about 14,000 corputer words, which is a substantial
portion of the usually available memory.).
8Current programing estimators have found from historical experience
that a finished program after test and correction, costs $10 or more
per statement, or program line. That figure is higher for highly
interrelated program systems. (Typical supervising control programs
run $20-$30 per line, and very complex systems, such as the SAGL early-
warning system developed for the military cost over $60 per line.) The
bench mark system, we believe, is in the $10 per line level of com-
plexity with an estimated 1,000-:',000 lines required for the several
programs necessary for the bench nark package.
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summary of the total development and operating costs over a five
year per;.od have been prepared for the bench parh case and appear in
the Economic Feasibility Section of this report.

Variations from the Fetich !,!ark Case. For the s;d of discussion,
Table 3 proposes several wide deviations in scope of processing from
the bench mark case, which is shown at the center of a 3 x 3 cost table.
The figures shown in the table are estimated cost per student per year,
as outlined above, but in this instance for various co,;binations of VC
variety (count) and student population size. Again, the figures shown
are estimates, developed in the manner previously illustrated. We are
not interested in the detail of each number here, but rather the reasons
for the relative differences in estimated cost, as well :is possible

changes in system effectiveness as we trove from the bench marh. (In

a later section, we will discuss how the figures of Table 3 may be
altered by rapidly Changing co; cuter CConOrni es ) In table 3, we assume

that a student rust complete 30% of the PC's offered, in4aying for a
fixed time period of two years that PC's will represent !:horter segments
of scheduled time as we move to the right from column to column

TABLE 3

ESTINATED COST/STUDENT PER ACADE"11C YrPOJ VERUS
PC COUNT AX9 S!:.1.i OF SMOLNT VOVUEAT)ON

(Presently Feasible Selections Are Shaded
for Emphasis. Sec TeA for bctails.)

100

PC Count

1000 10,000

10 $10 $50 $500

800

5000

.............Ve
$800

.........gllhmli-..gg.omymwp...,..mg......g..WOAy........

$150 WOO

Consider first ro one of Table 3, which represent3 10-student

population. With this small number of students. a sirple ranual record
(a file folder for eacl, student) is satisfactory. And, at the 100 PC
1.vol, simple manual summary and planLing are both possible and most
economic, even as a part-timc teacher effort, although to per student
year is shown for the sake of illw...t.ation.
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As we move to the right in row one, the muiber of students remains
at 10, but the number of PC choices increases Lv orders of magnitude.
Thus, for 1000 PC's, of which the student. must now complete 300 in two
years for graduation in that time period (following our assumptions),
the length of the student file increases, and the detail for planning
in :reuses also. We are on tht Lerderline of an electronic cemputer
application if extensive statistical analysis of PC use is desired,
even though student recoup; themselves may be maintained still by
manual means. The increase in cost may be attributed to the increased
manual effort required to update each student file (about two trans-
actions per day as in the bench mark case' and the increased difficulty
of either htmeut or computer analysis of PC use and PC planning. The

total number of transactions for the student body is still relatively
small (about 20 per day) and it could be ensily handled by one clerk
on a part-time basis. lhe $50 per siulent, for example, provides $S00
per year for the ten students, and is equivelent to direct costs,
excluding overhead, for 20 cblys at ..725 per day for clerical effort.

Again with ten students, but now with 10,000 PC's, of which each
student must now complete 3,000 to groduete, we come to a case whIch,
even for the few students, begins to push manual methods to their limit.
For example, even with ten students, we have potentially 30,000 items
in the total student history--a number which is perhaps suseept!ble
to human analysis (considering that many of the 10,000 PC's are likely
never to he selected), but is on the face of it a stodeat;PC
combination not likely to be found iii practice. anus, although the
record keeping may be feasible on a manual basis, we would expect
only a very casual form of analysis on a semi-automated basis, perhaps
using the librarian's form of centrally punched cards (often called
"peek-a-boo" cards because they are analyzed by humanly viewing punched
holes over a light seurce).9 One such card per student can contain
punched records for up to 10,000 items (PC's) using very simple mech-
anical and optical equipment (in the $1,000-$z,000 class). With a

combination of such techniques and some manual notation both student
and PC records could be maintained. Nevertheless, who will offer
10,000 possible choices to only ten students? The volume would not
be sufficient to justify the resources necessary on any basis that we
can think of. Our figure of $500 per student is the cost for one clerk
to do what she could o a full time basis (at a cost of $5,000 per year
for ten students, or $500 each). The number need not be exact, since
this case will not come to pass; we show the figure only to indicate
that a substantial increase in record keeping cost would necessarily
occur, even with minimal record detail. We leave for others the
problem of figuring out how to provide the 1O, ()00 PC's to the ten
students.

9R. S. Ledley, Paogramming and Utilising Computers, McGraw-Hill,
New fork,
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Row two of Table 3 represents the bench mark number of students.
With 800 students and only 100 PC's we have a situation in which minimal
computer processing efforts can he of benefit. Ihe cost of $25 per
student assumes that we will batch results only once each term ur twice
per year. Since only about 13 PC's need be planned for ecli year, re-
source and student scheduling, may he handled in large time segments,
i.e., ..111 one term, or even bLlf-term Meas. the PC/1A catalogue is
brief, understandable, and easy to automate for record analy.iis. And,

because of the increased sludeni volume and the fewer VC's we have
an attractive cost for record-he-p:ng. At $25 per stuAnt and SOO
students, we have available $20,000 per year. Assuming a system de-
sign similar to the bench mark case, but with less fiequent belching
and longer range planning, this sum is adequate to maintain the le.:s
bench mark system. It is little w)nder, fee these rtasow., that 1hr
800 student-100 PC case is the one which most nearly approximates
present day educational record) seeping efforts. 'the shortcoming of

this case, of course, is that it does not offer great siudent-choice
flexibility, which is one of the prime proposals of the NfinP proposal.
It represents, essentially, the status ouo.

Moving to the right in row two, we encounter the bench Park ease,
which needs no further discussion Lere.

Finally, the third column in rata two, the E00 student-10,000 PC
case, provides an interesting dep:,rture. ;t this ansum-

ing a No year completion peiiod and 3,000 to completc, we have about
10 PC's to complete per day, and an expected 20 transactions per day
per student (for SOO students a minimum of I' ,000 per and undoubtedly
up to twice that due to repeats, drops. mid schedule conflicts). This

is an entirely different game, even forgetting ren:ritnrily the resource
planning problem. This case demands a real ti7..e proc,..ssing system

with many input terminals, a computer dedicated to the single task of
master file maintenanct, and vastly increased clerical costs, if any
form of file security is to he maintained. For example, this level
of transaction voluTe requires at least ten input-output terminals,
e.g., 1600 transactions per terminal per S-hour day is 200 transactions
per hour, a feat which is hardly possible with clerical input of any
form if student transaction confirmation is imWiately desired. A

more realistic maximum figure is 60 transactions per hour--even as-
suming the most sophisticated output equipment and sore conversation
with the student. 'this easily pushes the number of needed terminals
to 2S or 30 as a minimum, with supervision for their use. Such re-
quirements present total annual costs of .:010.000 (provided 1 y E00
students at $S00 per year) . the per student figure of $5011 annually
now approximates over 25; of a student's current total educational
cost, a ratio we believe to be unacceptable. For this reason, the case
is not feasible in our view, particularly !,hen the resource variety
and planning required to maintain an on-going operation at this level
is considered.
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Now, turn to row three, column one. Pore we encounter economies
of scale. With the increased number of students to form an CCOnOiniC
base, we have available $10,000 . $20 x 5000 for data processing,
Since the necessary system is still simple, requiring only infrequent
batch processing, sinple planning, and fewer controls for security,
the $20 figure is (ntirely realistic, and indeed generous. Moreover,
we have built enough volume for our PC list of 100 to provide an
average 50 students per PC--more than enough to prode,e economies
throughout the (Attire system. This, then is a highly feasible com-
bination of voltwv and variety, and in addition one in which automation
of the planning effort can be centralized with relative case.

lhe most interesting comparison is between the first and second
column of row three, AS we rove from 100 to 1000 PC's. At this level
of volume and variety, we generate a minimum of 10,000 transactions a
day (2000 students x 2 transactions each as in the bench mark ca e).
This load requires greatly increased Input/output facilities, even
though they need not be on a batch basis. Thus , we have greatly in-
creased clerical costs for data preparation, with greater controls
necessary to avoid gross confusion. Although this case does provide
SON:: economies of data processing, any such cost reductions per student
are offset by input/output, planning, and control supervision costs
which increase more than linearly. Moreover, counseling and testing
(a subsidiary issue) increases also at a more than linear rate. So,

our rrocessing estimates run in this case to $S00,000-S3,000,000
anau1ly 101 the Weal record keeping system, or, say to SISO per
student for illustration. ihis per student figure does not include
testing and counseling, nor the highly possible problem of extrore
load peaking which will vastly increase the cost estimated. Thu:,

contrary to popular belief, we do not believe that increased volume
is necessarily a benefit when the number of PC choices is in the range
of 1,000 or more. In fact, based on ow' previous disenssion, we con-
clude as student volume goes up, it is desirable to reduce centralized
PC choice detail--or take other organizational alternatives which
will have the same effect, such as decentralized planning and record-
keeping, with summary reports ottlL entering the main system.

Finally, we come to row three, column three, a case which on the
face of it is not feasible economically for any foreseeable educational
system tinder present technology. Here we have S,000 students and 10,000
PC's, of which 3,000 must be completed in a two year period under our
assumptions. A simple computation, based on our previous figures for
column three, indicates a transaction load of 20 per student per day,
which for 5,000 students produces an average of 10,000 transactions
daily. That startling figure nay easily be doubled due to changes,
drops, test failures, etc., so we now approach both an input/output
and real time processing requircrrent whieh approaches the complexity
and cost of a major airline reservation system. Again, we have some
potential for processing cost reduction, compared to the corresponding
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800 student case ahovL in column three, nai»ly due to the economies
of the larger processor that would be required. hut, it is nain the
input /output volume and the increased supervision and clerical cost
for secure input that builds the per-student figure. If lee tool: this

ease seri cos 1 y and, ev,,sn if were generous, MID , 000 transact i ens

per day would require r'.00 terninals to generate SOO transactions each
per day. Each of the 2W) 1(.1.1,;inals require an operator, which
at a noninal $5,000 per year each, produces a tlerical payroll
of $1,000,000 per year. Two or three .dens that figure could us:cur
if loading were not perf:et. Further. a corpletely dedicated real tine
syster, at a nininur Cost of $1 Mi I 1 Oil or more per year, would he
neeessaty. Add in the cost of teininals, system progranning and
inalnte.ianee, sun)) ies , user training, amortized instal lot ion charges,
programing, etc., and it is not hard to envision a total syster cast- -
excluding testing, counleling and space in the $S-$I rill ion annual

range. The 81,500 anntril stodcat cost shown in 'fable 3 coms iron
an average of this range spread ever 5000 students. We believe this
figure to he lot: at current econenie levels. Even though cquirmont
costs arc rapidly dininishing, porsonnel costs :.1Y0 ever increasing
(in current installations' of this type personnel costs approach 30%
of total operating expekditurcs).10

Data processing costs that total between $5 and $l0 million
nnnually arc not necessarily undesirabir --if we have a large enough
economic base against which to wo4, as,

o

see", the airl:nef_ de. A fc..

spent en planllin;!.. car.trl scen.. in the ;sae.. of gross

sales approaching a half billion to a billion a year. _!tit, we do not

have that case with 5000 students.

It nay be argued that elementary udiwation, and preparing teachers
for it, is indeed a tFulti-billion dollar operation, which is true. but

the population is not easily consolidated to provide the voltrle necessary

1'A simple arithnetic extension of the figures above produces an estimated
cost per transaction for the real-tine case of $0.:41, which is $7.S
nillion divided by the 13 million transactions per year provided by
100,000 transactions her day tines 150 acadcric days per year. This

earlier transaction cost is not to be confused with the $1.0D per trans-
action stated for airline reservations, due to the elimination of tele-
phone line charges and the possibility of core rapid clerical handling
of experienced students, as opposed to the usual airline customer's
reservation problers. Nevertheless, at least at present, real-time
response and confirration is mote expensive per transaction than batch
operation with delayed response.

425



without simultaneously increasing the variety of PC's which undoubtedly
would arise without rigid standitrdl%ation of natiolwide educational
offerings for all, a very unlikely possibility. So we abandon our
final illustrative example as not feasible on economic grounds alone.

Some Remarks on Al ternat ivii Sysven l enefl ts . As a conseuuonce of the
previous nine -case anal y :; i 5, we have zioandoned as uufea,; Mile all the

high PC examples of colu,,,n three of Table 3. tlorcover, we abandon also
all those in the first row on the around that a ten-student school,
standing alone, is not a useful consideration for this project. We

have remaining the four cases in the lower left hand section of Table 3,
and of these we e,uostion the 5000 student-1000 PC combination as highly
doubtful, for reasons previously meni-ioned. We now turn momentarily
to the three remaining cruse combinations.

In the lost two rows of column 1, we have two traditiconi forms
o.1 record keepingo which show some economies of scale, but ohich laci;
the desired flexibility of student choice evidenced by our bunch marl:
case, at tlio center of the table. It is our continuing argument that
as student volue increases, the PC count must drop to produce a viable
system. If we turn to student benefits, as well as total system

benefits, we also, in practice, foresee that the ideal case is probably
one in which the PC coun (for a two year program) is between 100 and
1000. he can find little Lenefit in increasiro tho PC coup t on
formal record koepin IrrosiF for vithor student or total systom if saeh
an increase begins to consume over-increasing amount of the student,
administrative, and teacher day. In other words, if the PC coant is
increased beyond a certain point, given a fixed number of students,
our students and personnel will find thCPSC1VCS so involved in trans-
action detail that the main purpose of the system, the very flexibility
of choice and method that was desired, will be diminished or lost.

It is difficult at this time to measure the direct benefits of
more (or fewer) PC's in a given installation, but it is clear that such
a relationship exists, at least in the limiting conditions. Only

operating experio:.nce can provide this final cost/benefit measure. It

has been our purpose in this Division to set forth the limits within
a feasible operation that can be maintained. It has also been our
purpose here to foster some thinking about alternatives to the inclusion
of more PC's and therefore IA's, into the formal information system.
It is, we find, an illusion to believe that a computer system is help-
ful, or economic, for a wide range of diagnoses of human progress without
some decentralization and grouping of detail. This conclusion is bas'
net upon technical infeasibility, but upon the necessity for excessiv.
transaction loads and planning detail which can undoubtedly be handled
informally, more congenially, and more effectively en a person-to-
person basis before a plan and its history of execution enter the
formal system.
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Some Rec'mended Fre-Implementation Activities. We strongly TOCONUTAld
that the following steps be undertaken inLfory a final information system
is implemented, and that after implementation further adjustments of
the type suggested be made:

1. Pedagogical leaders attempt to refine and cluster their area
PC's and IA's ai well as eliminate those which prove rodrnd;:nt, in-
effectivo, or unacceptable to students enrliest
What ha been done in the analysis of teacher proscittat ions, and heir
alternatives will not be lost; that PC-IA detail may l published and
bound for departmental use by loth lefleliffl%; and students. Such group-

ing and elimination will not only siiiplify the information system's
requirements, but also provide logically clustered sets of material
which will lend some structure to an otherwise undiffereatinted and
therefore potentially chaotic choice menu. That is, the grouping and
elimination effort can provide some hierarchy of importance and rele-
vance to the materials and thereby aid the information system the
student, and the teacher at implementation time

2. AdministratcYcs and teachers should continually consider the
trades possible between human and information-processing resources
before requesting the non-human alternative. For example, an additional
$20, 000 spent on data processing to handle more transactions (resulting
from more PC's and IA's) will buy one highly skirled tutor, or another
forml teacher who may well provi,le dgnosti insj;,,ht, Yt:udent direction,

and motivation to itiore students then. Lilo; eqnialent d1ii j.s !Tull L. Oh

formal processing manipulations. Certainly in the extreme cases cited
from Table 3 we are sure this is so; and the human trade may well be
a better :nre at the intermediate levels also. Thus, a balanced human/
machine combination may turn out to be bettor than either taken to
the extreme. We have no doubt of that

Some Technical Notes on Information System Economics. Both computer
processor and computer terminal costs are expected to drop by orders
of magnitude within the next five years. For example, the cost of
small computers had already dropped to one third of their former value
over a three year period (1967-9). As this shift occurs, particularly
in terminal design, special attention should be given to input trans-
action cost reduction and security problems. To illustrate, it is
likely that inexpensive terminals that will accept pre -pun 'lied, pre-
marked, or embossed cards will be widely available soon, since some
are now available.11 Such units also permit some variable information

llT he predetermined input for fixed information is desirable to limit
input errors, and has been widely tested in both industrial and hospital
applications. See Datamation, Novemher 1969, p. 380, for a description
of a system currently in use at Deaconess Hospital, St. Louis.
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input as well as the fixed pre-determined input in various combinations.
'thus, student. II) colds, PC-lb cards, and counselor 11) cards may all he
inserted in such a machine, with variable te!3t results, or other variable
diagnostic data entered manually, yet briefly. Such equipment alterna-
tives can shift the feasibility of PC and student volume combinations,
and may do so drastically in the next five years. Althou "h such changes
will not, we believe, drastically alter our main line of orrgument in
this niViion, they wy provide the possibility to improve .ipon the
present bench marl:, or to reduce the per student cost of its operation.
For example, it may be possible to :hoe improvQ:d terminals both for
computer assisted instruction in some areas with some forms of shun
range resource planning, an area we have left to manual means at this
time.

Would the Conclusions of the Divisicn Change if We Changed Assomvitions?
Yes. The careful render will note that the cost figure estimated in
Table 3 comes from the assumption that with more PC's offered over a
two year period, a student must complete a tixedper-cynti7_ofthem
not an absolute numberto graduate.. This assumption, Which we tool:
to reflect current pedagogical thinkingprovides a direct relation
between the number of PC's offered and the number of transactions that
must be processed per unit time. lhis inevitable transaction rate, as
well as the file interaction speeds required to handle the fixed per-
centage assumption, produces economic and user inleasibiJity as the
PC count increases.

On the other hand, consider the following alter}lative assumption:
a student must complete a fixednumber of PC's over a two ye:,r period
to graduate, say 20--regardispf the number of PC's offered. Assume
that the chosen PC's will again rill the two year period. We now have
ten PC's per year; or, as before, twenty transactions per year per
student to process. Moreover, even though the transactions may be
voluminous, e.g., 100,000 per year for 5,000 students, the number of
transactions per year is orders of magnitude less than in the fixed
percentage case, e.g., 15 million per year for the 5000 student-
10,000 PC case in Table 3. Student transaction volume is now virtually
independent of PC count, and the time scale is completely changed.

Thus, it is possible to handle more and more students and more
and more offerings provided the transaction volume is constrained by
long PC time lengths. 'lire variety to be handled still provides complex
processing problems, e.g., 10,000 PC's still presents a much more
difficult management job as opposed to 1,000 but the operation is
buffered by time.

It is entirely possible to plan for 50,000 students and 10,000 PC
offerings, provided the number of transactions is held within reasonable
limits, as with the fixed number assumption. Indeed, we would gain
great economics of scale in this alternative situation. Clime physical
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setting corresponding to this case is that of the Great University,
with its many offerings and many students -who still work out their
educational regimen in modules of long time length, e.g., the traditional
five courses per term. Here we have great flexibility of choice, not in
time, but in combination, or in space.)

The whole problem is turned around by this alternative assumption.
The per student data processing cost is reduced, and we devote our
total budget to more students and the now tiure independent problem of
management of a wide range of resources. Neither student, nor manager
need knew all the detail, because the choice list of, say, 10,000 PC's
may be departmentalized, so one human advisor may know in detail what
is in his group. The student will also specialize of necessity and
direct his efforts in summary form, working through a hierarchy of
choices to the ultimate detail.

So, as one would expect, the operating results, and the corres-
ponding system feasibilities differ widely as we shift our operating
assumptions. Yet, ironically, Ihe result of the fixed PC assumption--
seemingly so different from the result of the fixed PC percentage
assumption--is just another example of the same thing.

In both instances we are concerned with the feasible variety and
volume of transactions that can be handled in a given fix:2d period of
time. For a given data processing vollar we may have (1) fewer students
and more student cheices per unit time, ez ,.., mote students and fcer
student choices per unit time. (In the latter case, the students get
their variety by making their fewer choices from a larger potential
list, if it is available.)

If we choose more student choices per unit time, for a fixed
data processing budget, we must have fewer students, so the cost per
student inevitably increases.

The METH philosophy implies the latter route, and the reader
must realize the inevitable consequences of that decision at a given
economic and technological status whie exists at a point in time.

The careful reader may also observe that the costing methods of
Table 3 provide cost per student figures for all real-time alternatives
(as opposed to batch) which are higher than might be estimated if the
processing system were employed, or shared, for other than record-
keeping purposes. This is a correct observation.

The costs shown in Table 3 were allocated to the single use
scheme of Figure 1, or its real-time equivalent, to discourage large
PC menus under the fixed percentage assumption. Our conclusions still
hold--even though the costs for the real time, 10,000 PC cases be
divided by three.
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We have assumed batch, weekly processing for the bench mark case,
and also cited ti)o 5,000 student-1000 PC case (below in Table 3) as
infeasible. Within the next few years, as noted before, ehan.,,,es in

computer economics way shift our bench nark from batch to sharod-
terminal feasibility and show SOCK e,...enowies of scale for student:;

at the 1,000 PC level, under Tab lo 3 S (the .!,if it assuwptions. The

proposed bench mail system of Figure 1 is, however, flexible cnunh
to make this transition with few modifications. And, we ore satis-
fied that the high-PC alternatives will remain infeasible for at
least a decade, based upon human constraints alone.

The activities required for the implementation of the information
system are outlined in Figure 2. Interactions with other components of
the MEMP program are implicit.

Conclusion. In this Section, we have sot forth an arument which
follows a straight lire, based upon an analysis of informaGon system
parameters and specifications as they affect system cost and performanc.
Our thesis is that system variety and volue interact strongly, usilally
more quickly than the average person appreciates, to create undesired
system effects, or in extreme cases to produce system dosTgns which
are clearly not feasible on one or more grounds. We proposed a feasible
bench mark case, then described variations, both feasibl and unfeasible.
that could be taken from it. In this way we concluded 'ha;: our pro-
posed bench mush case was with minor moJifieatiens, a system which
provided a reasonable improvement over present methods of educational
record-keeping, bearing in mind the philosophy of the MEP proposal.
Detailed cost/benefit adjustments in that system were, of necessity,
left to the guides to be gained from later operating experience.
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APPLNDIX A-- POSSIBLE SPECIAL REPORTS

1, Names and addresses of all students for mailings.

2. Geographical analysis.

3. Profile of entrance exams in summary or by breaks.

4. Analysis of accumulated student hours in the system.

5. Analysis of failures and drops for each student.

6. Analysis of student population by major and sub-major.

7. Analysis of elapsed time in system vs. sex.

8. Conditional analysis of profile scores by sex.

9. Distribution of major areas and sub-areas by sex.

10. Distribution of PC's and IA's by'sex.

11. Analysis of elapsed time in system by home address (town).

12. Analysis of resources consumed per student by area.

13. Analysis of student load per time period,

14. Analysis of student withdrawals from system by area.

15. Analysis of student withdrawals vs. PC's completed and failed.

16. Percent self-study IA's taken by area.

17. Distribution of IA duration selected by area (not self-study) .

18. Current PC vs. IA catalogue.

19. Profile scores vs. elective IA type selected.

20 Utilization of maximum special IA size.

21. Historical trend of IA type selected by area.

22. Historical trend of area transfers.

23. Analysis of PC's assigned but dropped by area chenge.
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24. Analysis of roliability of studcnt demand projection,

25. Analysis of student demand by semester month.

26. Analysis of resource demand by semester month.

27. Analysis of sub-area specialization vs. major area.

28. Analysis of illegal. transactions entered into system by source.

29. Analysis of area selected vs. home location.

30. Count of popularity of. PC's and associated IA's.

31. Analysis of failures and drops by major.

32. Analysis of pass by major.

33. Analysis of failures and drops by diagnostic code.

34, Analysis of resource utilization survey.

35. Analysis of resource utilization vs. IA's or PC's.

36. Analysis of PC and IA offerings during, term.

37. Frequency of PC and IA's waived. due to pretest.

38. Analysis of PC failures, repeats, drops, vs. resources used.

39, Analysis of average elapsed time to pass each PC.

40. Survey analysis of elapsed time in system by area.

41. Analysis of assigned vs. completed PC's.

42. Analysis of estimated maximum student time to completion by student.

43. Analysis of evaluation typo by area.

44, Analysis of failure by evaluation type.

45. Analysis of elective PC's chosen by specialist area.

46. Analysis of average IA's taken to pass each PC.

47. Entering profile scores vs. time to completion.
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48. Analysis of htmoi resources vs. student group size.

49. Equivalent nmber of credit points completed to date by student.

SO. Number of pretests taken and passed.
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TESTING AND GUIDANCE OPERATIONS

No better primer could be found for an introduction to this sec-
tion than Sherman Kent's Strategic Intelligence, a work directed to
secret agents and their managers.*

This somewhat obscure, but important book, contains a clear ex-
position in non-technical terms of the steps intelligence organiza-
tions use to collect, process and evaluate information.

Briefly put, the most striking result of this study is that in-
formation systems fail, not because insufficient amounts of accurate
information are available but because patterns of importance may be
misinterpreted, may not be recognized until too late, or if recog-
nized correctly, may not he believed. From such failures we have a
Pearl Harbor, a Day of Pigs, a Pueblo Incident.

In an attempt to avoid such blunders, the intelligence services
of the world have developed an almost common form of organization.
Data coming from the field passes first through specialized "desks"
where local conditions are summarized, and where the ultimate detail
of a local situation is analyzed. Thus, there is a "Cuban Desk," a
"Laotian Desk" etc. rut the local picture is not the whole story;
An isolated fragment of information, which might not seen important
at the specialized, local level, nay when combined with other frag-
ments collected across the board point to a pattern of strategic im-
portance. So, the intelligence services also employ specialists who
seek to integrate patterns, not locally, but internationally. We

have the aircraft technology expert, the expert in gold smuggling,
the individual who monitors movements of political figures from one
scene to another, etc. and coordinating the whole we have generalists
who ivok for larger patterns in this vertical and horizontal input.
Lven with this form of organization, which has proved to be better
than most others, some of the fragments that could form a meaningful
pattern will be lost, or misinterpreted. That Is a fact of the in-

telligence business, an inevitable consequence of the variety and

*S. Kent, Strategic Intelligence for American VorldPolicv.
Princeton. University Ness, Princeton, N.J., 1949. A Yale histori-
an, Professor Kent was in charge of OSS operations in southern
France and North Africa during world Vat' II. His book, written on
a Guggenheim fellowship, discusses the organization, operation, and
management of intelligence services. The observations mode have

general value; the same information-bandling and evaluation pro-
blems plague the Itix.snans, Standard Oil of New Jersey, and the CIA

as well as the MLitt' proposals.
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volume of information transactions which must be, or might be, evalu-
ated. The hope is to reduce such errors to a minimum by careful de-
signs.

Although this diversion into the James Bond world may appear ir-
relevant to the subject at hand, that has been learned about intelli-
gence system organization is precisely applicable to the METEP Test-
ing and Guidance Operations and its supporting information system.
That is because the METEP Testing and Guidance functions provide
strategic intelligence which guides the total educational effort, in-
cluding diagnosis of student difficulties, guidance for specific pe-
dogogical development and teacher aid, and overall planning for re-
sources, methods, and schedules.

Testing and Guidance: The METEP Intelligence Service. Like an in-
ternational intelligence system in miniature, the METEP information
operations involve many areas of specialization, in which detailed
data must be known. ¶e have, in fact, a "Mathematics Desk," a "Lan-
guage Arts Desk," etc., where the intimate detail of those special-
ties and their operation will be best known.

For example, for detailed counseling within the matnematics
area, it is clearly desirable to talk to the mathematics expert.

On the other hand, we also have another form of specialist who
looks across the disciplines: the expert in testing method, the
counselor who follows an individual student rather than a subject
area, the resource scheduler who must avoid conflicts in commonly
used facilities and between assignments of students to activities.

And, finally, we have the generalized administrative functions
of policy development, evaluation of overall plans, and the antici-
pation of future needs.

In addition, as is the case with most intelligence systems,
the METEP Testing and Guidance functions confront a range of data
irput types from the "hard" results that may be obtained say, in the
Mathematics Area, from pencil and paper tests organized by item to
evaluate detailed segmented objectives,* to the less structured eva-

*William P. Gorth and Lawrence Wightman, "CAM: The New Look in
Classroom Testing," Trend, Spring, 1969, pp. 56-7. CAM is an abbre-
viation for "Comprehensive Achievement Monitoring" a technique which
tests in detail for educational objectives related to achievement,
attitudes, or perceptions.
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luation of human behavior, as in the Language Arts. And, in the hier-
archy of testing and counseling efforts, we have various forms of pre-
tests, current tests of detail (for student self-help), and post-tests.

Since the information gathered by the testing and counseling pro-
cess is of both immediate and historical interest, the inputs and out-
puts needed by the Tes':ing and Guidance operations directly influence
the Management Information System and vice versa.

For example, as noted previously, when the number of testing seg-
ments becomes larger for a given educational activity, the transac-
tion load placed upon the system's users and the information system
itself quickly increases, and so it is not feasible to maintain ex-
cessively detailed records on a continuing bafis for all students or
activities without eventually degrading the entire intelligence ef-
fort, or even the objective of the NLIEP proposal, regardless of cost
considerations. If, in addition, the cost of record-keeping, test-
ing, and counseling is introduced, excessive segmentation of the test-
ing, counseling, and achievement-monitoring effort soon drives data
processing costs beyond reasonable bc,unds. 1:here su6 ectail is need-
ed for research purposes, devices such as statistical sampling have
been employed successfully to adjust costs and benefits., But for
everyday operation, the design of the intelligence system must be ad-
justed to provide 17eat realistically can be obtained.

The Decentralized/Centralik.ed Testis -, lad rnie-nce ()ler-Um To
hold down transaction rates while at the same time maintaining thy
desired vertical and horizontal intelligence levels, we propose a
combination of both decentralized and centralized counseling and
testing. In some areas such as Language Arts, the more decentra-
lized form of effort will predominate, whereas in oters, such as
Mathematics, a more centralized approach will be natural. We see no
reason why such flexibility of organization is not desirable, nar-
ticularly Olen the data input characteristIcs of such area., differ

so widely.

To illustrate the form of organization proposed, we now cite
two cases: (1) Language Arts, and (2) Mathematics. In each case,
we look at the Counseling and Testing efforts that can be decentra-
lized versus those which may be centralized beneficially. In strik-
ing this comparison, it should be noted that the terms "decentralize"
and "centralize" do not, in our ',resent context, moan necessarily

*See Corth and Wightman,
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a physical dispersal or congregation of individuals or efforts, but
refer instead to the manner in which information is handled. In each
case, we will comment upon the Counseling, Testing, and Information
System variations the alternate approaches suggest.

Language Arts;__Case T. Here is a description of the feasibility
study results from Language Arts, taken from the notes of that Area's
supervisor. The routin... noted has been applied successfully to 120
students during Fall, 1969, in a highly decentralized effort.

The Performance Criteria may be attempted in any order,
and may be spaced in any way the candidate wishes. If the

present time arrangement continues, lectures and discus-
sions in the classroom will be available only during a
specified five week period, but all other instructional
alternatives will be available through out the semester.

The procedures are:

1. List of all Language Arts performance criteria
is handed out to each candidate.

2. List of sncgcsted r,nd available instructional
alternatives is handed cut to each candidate.

3. Candidate may attempt the PC whenever he feels
ready.

4. PC candidate completes a questionnaire to be
handed in with each PC, indicating which, if
any, instructional alternatives have been used.

5. PC is rated by one of a group of pre-trained
raters. Rating; scales are available for each
PC.

6. Pass, no-pass charts are kept for each PC in-
dicating date(s) of each attempt, and infor-
mation on whether or not candidate has passed.

7. A master chart is kept listing each PC and
each student. The chart is filled in only
when student has successfully passed the PC.

Counseling procedures:

1. A general Information sheet is handed out to
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cacti student.

2. Discussion hours open to all candidates will he
held at various times during the week. Raters
will preside over these discussions.

3. Bulletins till be 1f-sued regularly, reminding
cued .dates of the PC's they have yet to com-
plete.

4. Part of the rating process will include indi-
vidual comments made by raters on each candi-
date's PC.

1) Raters will_ attend a workshop in Lan-
guage Arts so that their training and
information will be consisttti.

2) Questionnaires include evalullive in-
formation by the candidate, concerning
the value of the PC's and IA's. These
questionnaires :,1.11 be analyzed by com-
puters.

Althouvh the form of hickat bvito v_cr ;quaitolinit: desceibed above

lends itself most easily to decentralized testing and evaluation
using human tatels, and although much on-the-spot counseling can
take place at the time of evaluation on an individual basis, some
centralized extensions of this sclieme are also envisioned by the
Language Arts supervisor. or example, she sees eventual use of
video tape facilities in centralized testing and evaluation, if only
on a sample basis to aid in setting standards of performance which
may serve as a model for later candidates as yell as standardiza-
tion tools for rater consistency tests. Further, although counsel-
ing may still be highly individualized, this supervisor see;, some
merit in having a Language Arts counselor physicalt:' located at a
central location for physical convenience of students and staff.
By and large, however, testing in this area will continue to be de-
centralized because of its nature.

Note also that the decentralized Pass-Fail record keeping, the
flexibility of backup materials for student self-study, and the
five-week plan for blocking out htrian resource allocation. greatly
simplifies the potential information processing inputs from this
area. For example, h_ie it is possible to batch for historical
purposes a nmsbe of completed PC's together with a few simple de-

tails on each. The nain function of an automated information sys-

tem for this Area v:ould be to alleviate clerical worklea(is, such as
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preparation of typed status reports for students - and even such apparent-
ly trivial, yet burdensome detail as tne preparation of mailing lists
on envelopes for student information distribution. In addition, the
combination of culinary PC detail in batched form may be combined with
other student-file data to provide research data for Language Arts use,
e.g., entering test profiles versus Language Arts success.

Mathematics: Case II: Turn now to a differelt scene in which detailed
segmentation, item testing, and detailed PC/lA combinations can be
generated with ease. Here we have "hard facts" - the candidate either
knows how to obtain the correct answer or he does not.

Note, however, in the description of feasibility study experience
below, that the supervisor of this area found it necessary to group
instructional alternatives and highly segmented PC's into "books" of
detail which could be used to aid the student and the Matheratics
staff, but which need not necessarily clutter the permanent information
processing system with transactions. Note also that this counseling
and testing activity is potentially one which could largely be
centralized, with a partial decentralized counseling effort specialized
to the remedial needs uncovered through the centralized test procedure.
Also, we have here the ideal subject for detailed test item development
and evaluation, following the Comprehensive Achievement Monitoring
(CAM) technique previously cited. The number of students involved in
this area's feasibility test was 9t

Here are the Mathematics Area's procedures, as reported by the
Area supervisor:

The class mode of instructional alternative for each
performance criteria module would be available on a
regularly scheduled (every fourth week) basis, while
the other instructional alternatives would be available
at any time in the mathematics learning center laboratory
A full time professional and at least one graduate
student with expertise in math education would always be
available at the mathematics learning center laboratory.

The testing program for the mathematics component of METEP is
partitioned into three phases, A. The pre -test phase on each performance
criteria module. B. The self-evaluation phase on each performance
criteria module. C. The post-test phase on each performance criteria
module.

A. Students wishing to pretest on any performance criteria module
could do so in one of two ways: 1) by taking a regularly
scheduled pre-test as one of a group prior to the corresponding
class mode of instructional alternative for the performance
criteria module in question. 2) By reporting to the mathematics
learning center laboratory to take a pre-test on an individual
basis at the convenience of the sindent.
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B. After some exposure to one or more of the instructional
alternatives available to the student, he may self-evaluate
his progress in the performance criteria module by reporting
to the mathematics learning center laboratory to take a
self-evaluation test on tha performance criteria module,
complete with detailed solutions to each problem or task.
These self-evaluation tests can also serve in affect as an
additional instructional alternative.

C. Once a student reels confident enough to take and pass the
post-test on the performance criteria module, he may take
the post-test in one of two ways: 1) by taking the regularly
scheduled post-test as given subsequent to the completion
of the scheduled class mode of instructional alternative for
the PC module in question. 2) by -eporling to the
mathematics learning center laboratory to take the post-test
on an individual basis at the convenience of the student.

The above outline would apply to all of the mathematics content
performance criteria modules and many of the mathematics pedagogy
modules. Those pedagogy modules which require actual demonstration of
teaching ability to children would only be tested on a regularly
scheduled (every fourth week) basis. The ratharatics "expressive
experience" modules have no testing program as such.

Little need be added to that description to indicate the
difference in testing and counseling needs between Mathervrtics and
Language Arts. It is also interesting to note here that the main
input to the Management Information System would be pre-test and post-
test results which have been proposed on a periodic basis of four
weeks, staggered in one week intervals. Although the problem of test
security becomes important in this area, various devices, such as the
random generation of test items, possibly by a computer from a
stratified list of possibilities, can be used to overcome any statistical
difficulties.

A Counselor's Opinion: Case Ill: Turning from the special areas to the
counseling specialist, it is interesting to see that here, too, the idea
of both decentralized and centralized efforts emerges.

Our counseling expert reports as follows. His notes have been
edited for brevity.

It is necessary to have a counseling function on three discrete
levels.

The first is informational. The function here is to aid the
student in the selection and implementation of the PC's within a given
area. Such counseling would be a part of the pedagogical area's
effort, not centralized. The counselor at this level will also serve
to provide sources for referral fur the tnstructor as well as for the
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student. In other words, problems that arc beyond the scope of the
individual teacher, or beyond the scope of the student: or his counselor
will be referred to a counseling function outside of each individual
pedogogical area.

The second discrete counseling function is the provision of resource
persons for the faculty member who is involved in working with students
on their PCs and lAs. Vhat is meant here is that where a faculty member
feels bogged down in his relationship with students, or where he feels
that his PCs and lAs are beginning to run him, counc..eling may help that
faculty member to see new ways of attacking PCs and lAs that are both
more relevant to him as a teacher and more relevant to the interaction
between teacher and student.

The third level of counseling function is to see students on a
long term basis, to know them as individuals - apart from their area
of specialization and the PC-IA detail. This form of counseling
requires a much broader perspective of the METLP program generally, and
of individual emotional and vocational objectives in particular than
will be required at the other levels.

The latter two functions, as described above, fall into a centralized
pattern. In addition to 'he specific day-to-day counseling suggested
above, another by-product of the centralized effort is the evaluation
of testing methods, their validation through counseling feedback, and
the suggestion of lest itta,,s, both unobtrusive and obsttusive, whichi
may aid students and faculty in their work.

The Management Infornaticn System provides the counselors at all
levels a variety of working tools, for instance: 1) student records
updated periodically, 9) current listings of PC /IA availability, 3)
complete cross-reference of data in student files for research studies,
4) evaluations of PC/IA popularity, satisfaction, and demand, 5)
evaluations of material retention by means of historical records of
student performance on detailed lest_ results, duplicated PC's, and
similar test modules, and 6) assistance in the day--to -day details of
information handling, such as generation of lists of delinquent
students, drops, PC changes, over and tinder- utilized resources, and
anticipated schedule changes. Similarly, the counseling effort
provides input to the Information. System, either through the student's
signup for a PC group and his completion of that segment, rt directly
through counselor input to the system in the form of antic ated PC
demand, and similar detail.

The Mechanics of Testing_and_Cuidance. The three cases above which
provide a sample of PC /IA handling experience during the feasibility
study lead us to believe that a combination of decentra!ized and
centralized testing and counseling Will be desirable, economic, and
satisfying to both students and staff.

The decentralized testing and guidance reduces the transaction rate
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against the information system, thereby greatly reducing its design
requirements and costs. Moreover, the same transaction rate reduction
eases the centralized testing lead and its associated problems of
security, paper generation, and student traffic. The benefits accrue
to the counseling effort: decentralized counseling provides the area
detail; centralized counseling provides the student continuity of
association, width of vision, and summary research data on the program
as a whole. But, the formal counseling transaction rate is reduced by
the dual approach.

The details of a decentralized testing and guidance operation may be
.eft to each area's supervisor. In general, such efforts will be on a
personal basis, and the tests given on a decentralized basis will be
student self-tests, the results of which need not be universally
recorded. The decentralized counseling and testing efforts wM he
coordinated with the centralized efforts, of course, by virtue of the
common records provided by the Management Information System on students,
PC/IA offerings, and summarized resource allocation.

At the centralized effort, the METEP prorosat suggests a definite
and permanent set of individuals who will provide both clerical
assistance and at a higher level continuity of guidance during the
student's period in the system. In addition to this permanent general
staff, the centralized physical location will also provide space far
decentralized counselors who wish for physical reasons io meet
periodically at a given place and time with students and other staff
Tembers.

The detailed staffing, space and fixture budget for the centralized
Testing and Guidance Center associated with the METH' proposal may be
found in the Economic Feasibility section of this report.

The form of test administration and data input into the Management
Information System arising from either decentralized or centralized
sources has been planned for optically read forms. The same equipment
may be used for test scoring and other forms of transaction input. A
typical form, such as Optical Scanning Corporations Utility DS 1109-4,
or its equivalent, may be specialized to handle both initiations and
.-ompletions of PC's, and other transactions uhich may enter the system
Iron students or counselors. The same fern may be used for optical test
grading in those instances where such an approach is pedagogically
desirable. We have not designed detailed optical forms at this tine,
since the technology of input devices and their econcmics is shifting
rapidly. Alternate input methods may be considered more desirable than
8 1/2 x 11 inch sheets at implementation time, although the general
principle of key-board avoidance is to be maintained.

The generatiol and administration of tests on a centralized basis,
either for pre-test or post-test presents some mechanical problems. As

the volume of testing increases, and in particular as the variety of
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testing employed at the centralized location per unit time increases,
the problem of generating test schedules which are uniformly difficult
as well as secure posses beyond human productive ability, and requires
the use of mechanized effort.

Although we have not estimated nor planned for the computer
generation of individual test schedules in addition to automated grading
and item analysis, we anticipate that such schemes may be needed if the
test transaction rate at the centralized center cannot be held to
modest propositions. This is another argument for the decentralization
of as much Counseling and Testing as possible in this system. The
arguments of the lnfoimation System Section of this Report apply with
equal vigor to the Counseling and Testing schemes proposed here.

METEP Testing_ and Guidance Prediction and Control. Most intelligence
systems provide information of three types: 1) facts which change
slowly, the_descriptive element; 2) new facts which update the old,
the reportorial clement, and 3) generation of predictive results, the
speculativylerent. The proposed combination Testing, Guidance and
the Management Information System provides each of these intelligence
outputs. The student record file contains not only the history of
student progress, but also the record of facts which will for a given
student change slowly. The results of Testing and Guidance provide
the update, or reportorial function. From the combination of these two,
analyses of classes of st ndents. roIA selection and success valterns,
and counseling and testing methods may be made to predict the success
of future students catering the system. The same predictive results
may also be used to design improved PC/IA detail and groupings in the
continued improvement of the HETEI' plan. This, of course, is the purpose
of the management system which rests upon the data available from the
Counseling-Testing-Information Systems package.

Implementation. Figure l illustrates the steps necessary in imple-

menting the testing and guidance subsystem. The evaluation, analysis,

and updating step implies the cyclic nature of the listed activities.
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ECONOMIC FEASIBILITY

Introduction

The economic feasibility of a proposed purchase by a family is
usually determined by answering:

1. Is this the best use of our money?

2. How much will it cost?

3. Can we afford it?

4. Do we have sufficient financial controls to insure the
expenditure of funds according to a planned program for
payment of the purchase?

The family's answer to the first question is usually based on subjec-
tive and emotional data. The cost is usually determined by "shopping
around" for the best buy and the ability to purchase is based on cur-
rent and/or anticipated resources. The control of resources for pay-
ing for the purchase normally consist of the family budget and fiscal
decision processes used by the family member who is responsible for
the expenditure of famtly income.

Many aspects of the four questions overlap, therefore, the
feasibility of the purchase is not norally determined by one pa3s
through the list of questions. For example, an increase in the
financial commitment necessary for purchase may negatively effect
the desire (need) of the purchase or if the desire is strong, an
overly optimistic projection of anticipated income may occur to make
the purchase appear feasible.

The determination of the economic feasibility of the family
purchase is an iterative process. The complexity of the process in-
creases with the cost and time commitment associated with the pur-
chase.

The economic feasibility of the METEP project is determined
by using a similar but more complex approach.

"Is this the best use of our money?" The appropriateness of
the expenditure of funds for implementing and operating this exper-
imental program can be determined by examining:

1. the need for a new training program for elementary
teachers,
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2. the objectives of the program, and

3. the pedagogical feasibility of the instructional design.

These items, the rationale, objectives, and pedagogical feasi-
bi1ity, are discussed 11 sections I and An affirmative conclu
sion to the appropriateness of this experimental. program may be
derived front examining these sections of the report.

"Maw much will, it cost?" A five-year cot projection indicates
that the operattooal cost of as prograe serving 600 students will be
approximately $1,575,500,00 per yeor, This would be an annual per
student cost of $1,967.CO. The five-year projection of the program
cost is subsequeetly presented and dLscussed.

"Can we afford it?" The USOE provides financial support for
the development and implementation of exemplary educational pro-
jects. The fundr, which have already been granted for else develop-
ment of the Xodel Elementary Teacher Educiticn Program::: are exam-
ples. The USOE has also indj.cattd a willingness to aid in the im-
plementation and initial operation of come of these projects which
are shown to 'pc: feasible. However, it is not the responsibility
of the USOE to provide ihe funds necessary for the continuing oper-
aion of the pecerans This is :1 FecTensibility of the institution
and its sponsoring mi,aaii.,4LiulA:7, the Eehes3 cf Ethleatien at
the University of MaE,F,achusetts, and the State of Massachusetts.
The intention of the institution to provide necessary funds for the
continual-ion of the program is therefore a criteria for determining
economic feasibility. The 1,deral government cannot afford to pro-
vide funds for "permanent" program: where there is little or no
intention of continuing the program past the federally funded period

Although the intention of the school and state to continue the
program may be explicit, it 19 also necessary to demonstrate their
ability to do so. This is a second criterion for determining eco-
nomic feasibility. One way in which this criterion may be satis-
fied is to demonstrate that the student cost per year in the pro-
posed program for training elementary teachers does not appreciably
exceed the current cost allocations. The ability to facilitate the
effective use of funds is a third criterion in determining "can we
afford it." An institution cannot afford to waste "education dol-
lars."

Cost-effectivene3s analysis provides administrators (decision-
makers) with data which r1late the cost and effectiveness of alter
native courses of action.

1
B.S. quade, Cost-Effect.iveoess:_AnTnti:oduction and_ Overview.

Santa Monica, Calif.: The Rand Corp., 3965, p.2.
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The alternative courses of action may be implicit. For example,
cost and student achievement may be related in analyzing the in-
structional alternatives associated with a performance criterion.
The resulting data, complemented with other information about the
students and program, may be used in scheduling, deleting or alter-
Ong the availability of instructional alternative8.

The criterion of program cost-effectiveness can be satisfied by
presenting plans for implementing techniques for performing cost
analyses and stating how cost-effectiveness data will be used in
evaluating and refining the proposed program.

The above three criteria are used in determining "can we afford
it." They address the question of the feasibility of the investment
of Federal funds, the ability of the school to continue the program
after Federal funding is phased out, and the ability of the school
to effectively allocate funds. Information provided an subsequent
parts of this section will indicate that the proposed program suc-
cessfully satisfies these criteria.

"Do we have sufficient financial controls to insure the expend-
iture of funds according to a planned program for payment of the
purchase?" The fiscal subsystems of the project are designed to
provide the necessary budgeting and accounting procedures to insure
the efficient fiscal operation of the program. These subsystems are
described later in this section.
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PLANNING-PROGPJVINING BUDGI:T DESIGN

Introduction

The METEP budget is la. financial reflection of the project's
objectives. It is a dollar statement of values and priorities, in-
dicating both direction and speed of movement toward goals. The
work of each METEP member and the development of each subsystem or
program are directly affected by th Ludgct and the budgeting pro-
cess. Every member of the METEP team should understand and be ap-
propriately concerned with the development of the METEP budget.

In order for METEP to wisely and effectively utilize !ts re-
sources, budget making must be based on a) a clear statement of
objectives; h) procedures for generating programs of teaching, re-
pricing, comparing, evaluating and assigning priorities to such
'activities. The METH project's budgeting activity will be success-
ful only to the degree that the responsibilities, procedures and
sources of authority in the budgeting process are understood and uaed.
Conversely, to the degree that the budgeting process is misunderstood,
and/or ignored, the METEP budgeting activity will be unsuccessful;
when budgeting is increasingly unsuccessful, the METEP project will
be in danger of finding its objectives and programs determined by the
politics and mechanism of dollar allocations rather than be edneation-
al philosophy.

Planning-programming budgeting is a technique which, if used
effectively, will escape mechanistic allocations. It is a technique
which emphasizes optimum allocatioa of resource among competing ends
according to the 'objectives' of the organization. It lays stress
on controlling the outputs of the project by managing the effective
use of inputs. Analysis of outputs of the project by managing the
effective use of inputs. Analysis of outputs and input usage in
the PPB system is extremely important. In the profit-seeking or-
ganization, problems of measuring success or failure are facili-
tated by income and balance sheet statements. These tools have
little value in measuring the results of projects like METEP. Suc-
cess or failure in METEP is not measured explicitly in dollars, but
rather by the degree to which structured goals are achieved. Anal-
ysis related to achievement is aided by a program-oriented budget
because each program's output can be analyzed in relation to its
budgeted inputs. For these reasons the METEP budgeting process
will utilize the planning-programming-budgeting technique.

What Is A Program? Essential to planning-programming-budgeting is
the concept of a program. There exist- n3 clear-cut definition of
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a "program" and there are ambiguities and inconsistencies at ill lev-
els of usage. However, the concept has special significance to the
understanding of METEP's planning-programming budget. This budget
has as its foundation a number c:07 component Programs, which, in total,
represent the entire METCP effort.

Definitien. A program is here defined as an entity consisting of
various components designed to achieve specified objectives with var-
iable time constraints by utilizing and transforming identifiable
resources into end products. These end products will result from
the utilization of complementary programs within a specified scope
of activity. These activities, which will be carried on by the pro-
gram components, exist over an uncertain time period. Some activi-
ties are short-lived, while others will continue for the life of
the project.

The components of METEP also satisfy the above definition.
Each of these components represents an activity or function which
has its own specific objectives, scope of activity and distinguish-
able outputs. These elements can be classified under two general
headings: adninistrative subsystems and education programs. The
education programs produce the end products of METEP, the adminis-
trative Subsystems produce only supportive, intermediate products
which are used and shared by all education programs. These Leo gen-
eral categories are the initial building blocks of the METE? plan-
ning-programning-budget system.

Administrative Subsystem.

1. Management

2. Information System

3. Evaluation and Research

4. Testing and Guidance

Education Programs.

1. Human Relations 4. Pre-school

Z. Behavioral 5. Science

3. Language Arts 6. Social Studies
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7. Mathematics 12. Technology

8. Urban Education 13. Evaluation

9. Aesthetics 1. Supervision

10. Inservice 15. Foreign Language

11. Media 16. METEP Orientation

In themselves none of these programs or subsystems can attain
the total specified objectives of the METEP project. Each element
does influence the credibility and effectiveness of the project;
therefore each plays an integral role in the success of the total
project effort. Each is in competition with the other elements for
a 'ailable scarce resources within the project. These programs and
subsystems are critical success factors of METEP, end are incorpo-
rated in the METEP planning-programming-budget.

What Ts A Planning-Programming Budget (PPB) There is no standard
definition of a PP3. For this reason, a narrative approach is used
to expand understanding of a PPB as it will be viewed in METEP.
The planning-programming budget differs from the line-item control
budget in which detailed classification of objects of expenditure
(inputs) and control of these items are emphasized. The conceptual-
ly newer PPB places emphasis on the end objectives (outputs) and thc:
control of costs needed to achieve these objectives. PPB uses budg-
etary techniques to emphasize and facilitate explicit consideration
of pursuing policy objectives in terms of their economic costs (op-
portunity costs) and the total dollar costs, both in the present and
in the future.

PPB is used as a multi-purpose approach to overall budget con-
trol. It focuses on the budget decision-making process, particular-
ly on the problems relating to resource control, allocation and use.
It is intended to bring about a more efficient and effective allo-
cation of resources (staff, space, equipment, etc.). This is a-
chieved through a careful appraisal of the program's neeets in light
of the program's objectives and outputs.

PPB prom s comparisons between the resource requirements of
competing programs. This is possible because resource alternatives
and programs are expressed in a common denominator: the dollar.

Program budgeting facilitates the utilization of both "cost benefit"
and "cost effectiveness" analysis. PPB uses cost benefit analysis
to determine the potential and the actual contributions programs
make to the projects' end objectives in terms of output and cost.
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On the other hand, PPB uses "cost effectiveness analysis" to deter-
mine if an effective and efficient usage of inputs is being attained
by programs in the production or distribution of outputs.

On the basis of the appraised needs, the comparison of alter-
natives, and the evaluation of contribution to the end objectives,
METEP's central management can strategically plan, program, or coor-
dinate the project's present: and future financial. needs. The charac-
teristics of a PPB system suggest that it is a better management
tool than tlle conventional budget.

Operated correctly a PPB system should provide METEP with bet-
ter program and subsystem planning, management, and control than the
conventional procedures.

A Comparison of Conventional Accounting and PPB Accounting. All
educational accounting systems are primarily concerned with the le-
gal and fiduciary responsibilities which result from the receipt
and expenditure of state, federal, ard other funds. The conven-
tional accounting functions within an educational system are those
that concern themselves with keepinn detailed financial records.
The following are typical activities:

1) Recording source and amounts of all fonds.

2) Controlling the receipt and expenditures of these funds.

3) Aggregating total expenditures by line-item (object).

4) Aggregating total expenditures by activity (purpose).

5) Projecting budgets for two years at most.

With the introduction of PPB accounting system to the METEP
project, the above functions of accounting are greatly expanded.
The following functions are added to the finance officer's scope
of accounting-budgeting functions.

1) Assist in the determination of the general and specific
objectives of the METEP project.

2) Design, manage, and implement financial procedures
and forms which will help to achieve the end objec-
tives.

3) Develop new categories of object and activity ac-
counts for all programs in the METrP project.
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4) Assist in the long-range projection of resource requirements
for each program.

5) Assist in the programming of the acquisition of these re-
sources.

6) Assist in the preparation of a !PB on the basis of the
above projections and programming.

7) Assist in the development of criteria needed for 'he
evaluation of program performance and progress.

8) Develop iinaneial contingency plans in case of funding
changes.

9) Assist in the determination of the long-run "economic costs"
and dollar costs of alternative within a program as well
as the cost of each program.

10) Assist in the measurement and evaluation of the contribution
of various alternatives and programs to METEP's end
objectives.

11) Communicate the above information to decision-m3kers.

12) Coordinate METEP's financial system with the university's
and school's financial systems,

METEP's internal Budget Cycle. The budget cycle for the METED project
contains all essential sthges and procedures necessary to the
employment of a PPB system. It provides not only for the development
of a project PPB, but also for the development of programs of
subsystem PPBs.

The budget cycle is designed to eliminate shortcomings which
have been noted in other instances where the PPB system has been
used. Specifically, the design hopes to prevent the following de-
ficiencies:

1) Misunderstood or undefined program objectives.

2) Insufficient time periods for program review and decision
making.

3) Inadequate investigation of program accomplishments or
lack of accomplishments.
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4) Over emphasis of budget analysis related to expansions,
and new programs while current servi7es are pracn:Ically
ignored.

5) Too little emphasis on developing aw' comparing alternatives.

6) Inadequate dc'L'-n o.: future costs associated with
present decision.

7) Failure to integrate operating and capita]. budgets,

8) Deficient utilization of cost: benefit and cost-effecciveness
analysis when appropriate.

The cycle emphasizes and provides central management with
centralized control over the budgeting process. Centralized control
is initially desirable in METEP because of the experhuental 'nature
of the project. It is felt that centralized control of funding
requests, resource allocation, and educational evaluation and research
will enhance efficiency, effectiveness and success in the ESTSP
project.

The cycle provides for incorporating traditional school and
state fiscal procedures with those found in e PPG system. Since
METEP seeks funding through the university and state, the integaLion
of traditional budgeting procedures with PPB procedures is both
desirable and necessary.

The internal bnc!get cycle is divided into four distinct stages

as well as specific time periods. Each stage play: an important
part in the development of funding requests and the project PPB.
Since deficiencies in any stage are likely to cripple the overall
effectiveness of tha budget system, the time tables and procedures
associated with each stage need to be given proper support by central
management. Figure 1 is a flow diagram of METEP's internal budget
cycle without (hates. Figure 2 is a flow diagram of METEP's total
budget cycle, from budget design to ,:ending, with dates.

The first stage is essentially a review of project objectives
and the development of project guide-lines for the budgeting process.
This involves gathering and organizing all information needed by
program coordinators for the creation of program PPB's. Central
management coordinates this intelligence activity. After the intel-
ligence activity is complete, central management sends out appropriate
information to both subsystems and program coordinators. Along
with this inofrmation goes a detailed policy and procedure guide
which relates to the development of PPB's for the educational and
adminstrative components.
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The second stage gives rise to the development of subsystems
and program PPB's. Each coordinator works with his personnel. to
create n PPB for his area. This involves the analysis and inter-
pretation of the intelligence provided by central maagement in
light of the program's objectives and present activity. Such an-
alysis and interpretation leads to the projection of future activity
levels and related needs. With this information, program or
subsystem changes are planned and programmed. Where significant
changes are contemplated, their effect on future program output
and cost should be analyzed. Once a coordinator is satisfied with
plans made, alternatives chosen, and has reviewed last years PPB
for overlap, a tentative area PPB is developed. The area is

then sent: to central nenagecnt for review and eventual consolida-
tion with other area PPB's into the tentative project PPB.

In the third stage central management reviews each area PPB.
If obvious deficiencies are apparent the area PFP, is sent back for
revision. If it is not sent back in the first review, it is con-
sclidated with other ITB's. tventually a project prn evolves from
thi'.; consolidation. Once the tentative project PPB is complete,
central management, working with updated financial constraints and
having evaluated t:-,e contributions of particular subsystems ,-d
programs to the success of the 11E1EP project, will begin reviewing
in detail the budget levests of each area. At this twilit, central
management !ifierjects its decisions pertaining to the overall di-
rectba of the METE!' project. Working with information derived from
the educations' research subsystem and other sources, central
management can add, cancel, or modify programs to increase the
efficiency and effectiveness of the MEP project. Where modifica-
tion is appropriate, central management will consult with one or
more of the area coordinators to develop an acceitable PPB. This
task often involves returning area PCB's fcr revision until
consensus is attained.

The definitive project rrn is developed from revised area PPB's.
This budget is the basis for future funding requests in the appro-
priate fiscal year. In the last phase of the third stage of the
budgeting cycle various funding requests are sent to proper agencies
for further processing. Likely, the definitive project FIB will
undergo additional modification as the various funding agencies
examine and act upon the original requeit. Stage four gives rise
to the working or finalized project rrn. Once it is apparent
exactly how much funding is available to MEP, a finaliLed project
rrn is developed.

When Ois budget is complete it is sent to nach subsystem and
program. Coordinators are now able to draw upon the funds available
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according to their budgeted amounts. This working PIT provides
a basis for regulating and coordinating area expenditures.

Central manabement consists basically of the folloing core
personnel: 1) project. director, 2) associate director of education,
and 3) associate director of administration. It also, at tires,
includes those individuals vho are specifically required to serve
in an advisory capacity when particular expertise is required during
the budgeting process.

This arrangement is suitable to METCP requirements in that
it can provide for a high degree of flexibility and expertise a,:
circumstances in the budgeting cycle change. The core triad is
adequate for most decision making in the budgeting process. It

is sufficiently large to provide diverse points of view, and yet
small enough to act decisively on matters requiring decisions.

METEP Budget Responsibilitiesanl Procedure. . Budge responsibilities
in the METEP project arc distributed among the following ranked
individuals:

1. project director

2. aseciate director of cdePation

3. associate director of administration

4. subsystem and program coordinators.

These individuals have certain responsibilities and authorities
in the budgeting process.

Foremost among the responsibilities of the METEP's project
ditecter is that of establishing policies governing the scope and
activity of administrative subsystems and educational programs.
This responsibility is executed by the anticipative design app:oval
or negation of program an' subsystem plans, their associated budgets,
their Administrative organizational patterns and other matters of
general apptic.,.hility. The director will determine and inplenent
general policies needed for the initiation of the project. The
need for policy revisions and/or additions -'ill rest vithin the
workings of the total organization. The need for a particular policy
statement or decision will first become apparent to the administra-
tive officers, faculty, or general staff. Their recommendations
would then move upward through the organizational channels to the
project director for appropriate ivtion.
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This points to the tact that the project director is primarily
concerned with general policy. He is not only indirectly concerned
with policies related to the Lahods by which the subsystems and
programs budget proposals ore conceived, developed and presented,
the project director is also directly involved in the preparation
of the definitive project's PPB. From this point of view, it is
evident that the project director plays a vital role in aearly all
the stages of the budgeting cycle. First, he helps t...) establish

project objectives and guidelines necessary to the de,,elopv.ent
of subsystems and program PPB's. Second, lie participates in the
creation of the tentative project PPA. He provides the overall
leadership necessary for directing the future of the MLTEP project.
This involves him in decisions relating to the addition, cancellation,
and modification of subsystems and programs within the immediate
organizational structure. Third, he heads the team responsible
for the preparation and submission of the definitive project PPB
and funding requests. It is he who has the responsibility of
supporting, defending, and if need he, modifying the definitive
PPB. Forth, he is ultimately responsible for the financial control
of funds provided to support the MEM' project. This roans the
working METH' PPB is an extension of his responsibility.

In sumary, the following functions are performed by the project
director in the budgeting process:

l. Determination of general policies to control the sphere
of activities in subsystem and program.

2. Establishment of fiscal plans and policies.

3. Alteration and rodiiication of overall project direction.

4. Execution of project's rrB and related funding requests.

S. Execution of other budgetary procedures which he deems
desirable or necessary.

S.

The associate director of education is directly responsible
to the orogram director in the budgeting process. His scope of
activi is largely limited to directing and coordinating the
developftent of the educational program budgets. He directs the
evaluation of educational programs. He supervises educational
research. He also arts in the capacity of advisor to the project
director.

In this advisory rapacity he ea- greatly affect the future
direction of the METEP project. This ability makes him key figure
in the development of a prrject PP1i.
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In the absence of a project director lie assumes the director's
budgeting responsibilities.

The associate director of administration is directly responsible
to the project director. When the project director is not present,
he is responsible to the associate director of education. This
officer's responsibility in the budgeting process is more detailed
than either the project director or the essocinte director of educa-
tion. His efforts are concentrated in the administration and coor-
dination of the administrative subsystems. In this role he has
the responsibility of directing and coordinating the development
of subsystem PPI3's.

He is also the financial officer of the NETFP project. He
is rceponsible in this function for the overall supervision of
accounting activities and budgeting procedures within the MILT
project. This means he regulates the technical and timing aspects
of the budgeting process. In addition, he is charged with deter-
mining and promulgating accounting policies and procedures, main-
taining the adequate form the accounting records of the project,
preparing and interpreting financial reports as the need arises,
making recommendations for eecutive or other action indicated as
necessary or desirable by the reports, soliciting funds for the
HEM project:, Administering financial coetrels with respect to
receipts and expenditures, including budgetary control, supervising
internal audits of the HETET project, and performing other financial
functions as required.

Here specifically, his budget resposibilities are:

1. Formulation of the budget time schedule and necessary
budget forms.

2. Preparation of guide lines and procedure directives as
to the design, development, justification, and submission
of the area PPB's.

3. Direction of cost analysis of existing programs and proposed
alternatives.

4. Initial analysis of area Mils.

5. Consolidation of area PPB's into the tentative project FM

6. Supervision of central management's review of the tentative
PPB and the related subsidiary area Fills.
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7. Initiating modification of area PPPs as a result of central
mlnabement's review decisions.

8. llestructwring the tentative 1P into tic definitive project

9. Organizing, structuring, coordinating =, and subnitting ;Julie
nne item, federal, and Wier funding requests with appro-
priate supportive inforo:ttion.

10. Supplying any other budget justification as directed by
the project director or funding agencies.

11. Supervision of modification to the elLfinitive project PIT
as resources are made available by the funding agencies.

12. Presenting the working or finali....cd project rrn to area
coordinators as a fiscal guide.

Administzation of expenditures and (eller details associated
with the project PPD.

Subsystem and prcTrAm eeord:nalors are resnensible tv their
respective supe.tvisors, eithcr ctseciate elrecter et r2Ourprinne
or adminstration. Each is responsible for directing, organizing,
ecordinat;np, and ndminittrating tie activities found in his
particular area of responsibility. Their rcle in the budgeting
process is to formulate their area rrn. This entails analyzing
central mansgment guide-lines for their effect on the future
operations of their area. It also involves planning and programing
future area funding requirements once guide-line analysis is
complete. Vhen the area's future tequirenents are analyzed and
detailed in the area PPP), coordinators are required to submit
justification of their funding requests along with the PPP. They
will, when required, modify their budget roposals and resubmit
them.

In essence, these individuals will:

1. Cooperate with the associate director of administration
by following established policies, procedures, and guide-
lines pertaining to the budgeting process.

2. Analyze present area operations and future needs.

3. Perform "cost-benefit" and "cw,t-effectiveness" analyses
when .appropriate.

466



4. Develop and submit nre rims and supporting justifications.

5. Cooperate when they are requested to modify their area
budgets.

6. Provide any additional help in the budget process at the
request of the project director or one of the associate
directors.

The Eighteen Montj Ludzetiug CveleTimeSchedule. The total MEM
budgeting cycle (Figure 2) complex because METEP must seek
funding from many sources. Each source prescribes and requires
essentially different procedures for funding requests. Each source
also has the ability, In fundirg, to materially alter METEP's
financial plans. The 'el%TEP budget is in a constant state of flux
until funding actually takes place; once funded, a finalized budget
can be developed.

The time schedule for the METH budgeting process continues
over a period of eighteen months. The first date of importance is
January 1. It signals the start of the initial stage of the
budgeting cycle. Shortly after January 1, the associate director
of administration begins to colitct guide-line materials from
established channelc. Through the month of January, he ccrattict,;
a set of instructions which trill be used as a guide in the develop-
ment, preparation, submission and justification of subsystem and
program PPR requests. Once complete, these instructions will be
included in a kit which contains time schedules, procedures and
forms.

On or about February 1, these materials are transmitted to
various subsystems and programs for appropriate action. For the
nett sixty days coordinators will work to develop their area Pill's.
Once their PPM are developed, they are sent to the associate
director of administration for revieo and further processing. All

area PPlits must be In the associate director's office on or before
April 1.

April 1 signals the reparation of a tentative project PPE..
This entails reviewing area vrn's before they are consoiidated into
the tentative project PPR. Any found obviously unsatisfactory are
returned to the appropriate coordinator for rodification. The tar-
get date for completion of the tentative project till is April 10th.
From April 10th to May 15th central Polagemmt in consultation with
area coordinators, can modify the overall tentative project rm
Also during this time the tentative project PPR will be presented
to the Assistant Dean for Administration, School of Educati,n.
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The Assistant Dean will he requested to review the budget and to
recommend which portions would be oppropriate to include in the
school's midget request.

By May 15th A definitive project PbP should be developed.
The nssocinte director o: administration and his staff will determine
how the project )'P will be broken Omn into funding requests.
,funding requests will be plepared, reviewed and submitted by June 1.

By June 1 the project director will have acquainted himself
with every facet of the project's PPE. fife project director and

his staff will have the responsibility of maietaining working
contacts with various school, university, StAit!, federal, and other
funding agencies until funding for the budgeted year is completed.
This moans that t1u project director and his staff are to be avail-
able to explain and justify the oripinal request and, when necessary,
submit and explain any alterations in budgeted needs which may be
reflected in changing tequirenents during the remaining twelve
months of the budge cycle.

Mien the total amount of funding available to NEM becomes
known, the project director end the associate director of edminis-
tration will supervist., the preparation of the working project PPh.
This shettild occur 1!; nelir cis possible to 3miy I the begiOng of
the fiscal year to which the working PPE is to he applied.

Implementation Comments. When the implementatien of the HhtEP is
funded, C.. five-year budeet and financial tine schedule (developed
in the feasjhility study) will be evaluated in terms of the avail-
able funds and designs of the various pedagogical programs. The
result of this evaluation will be a finalized five-ye-r budget and
plan for raising any necessary funds to support the NLTLP during
this period. The associate director of administration will be
charged with the responsibility of implementing the financial and
P}') systcns. It is anticipated that the proposed PPI3 system will
require modification because of varying start -up conditions that
may be encountered. however, for efficient operation of the systen,
emphasis must remain on the function of long-range planning because
of the eighteen month budgeting cycle that will be encountered.

It is impossible to anticipate (ivy changes that ray develop
in the financial and budgeting system of the University of Mass-
achusetts. At this point in tine, several changes appear in the
making and should be considered at inplenentetion to insure a proper
interface between the NEM and the University's system.
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The School of Education is presently in the early design stage

of developing a revised hudgeting and accounting system. The inter-

face between the project!:; and schotl's fiscal systems is discussed

in the description of the MILT accounting subsystem.

Figure 3 is a network activity diagram of the implementation

of the budget subsystem. Although not explicitly illwitrated, there

are implicit feedback loops and cycles of activities. For example,

data derived from the evaluation of the budgetary process will be

used to update the objectives and design of the subsystem. Hence,

many of the steps in the net,.:ork will be repeated.

Most of the expenr.es of implementing the proposed budgetary

subsystem are included in the budget estimates for the administrative

suhsysten. Some costs associated with the automation of the fiscal

subsystems are included in the nanogemenl: informntion system budget.
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Accounting Subsystem

The Treasurer, the chief financial officer of the University,
is accountable for the control and disbursement of all University
funds. One of the functions of the Treasurer's office is to main-
tain all official accounting records. This task is centrally
performed.

The Assistant Dean for Administration, School of Education,
acting for the Dean of the School, in responsible for initialing
official forms notifying the Treasurer's Office to encumber and
expend funds which have been allocated to the School.

Trust fund, i.e., federni and foundation grants and contracts,
are administered similar to the state allocated funds. Each trust

fund is Administered as a separate entity. The assignment of
accounting categories is more flexible for non-state funds. This

allo4s acr.ounts to be established for compliance with federal and
foundation guide-lines.

The University provides a weekly report to the School noting
expenditures and balances. The processing time between the
initiation of an action and the reported completion is normally
three or four weeks. Therefore, the weekly University report is
approximately a month out of date when received by the School.
Hence, the School has found it desirable to set up a ledger system
which maintains the current balances of all accounts. Encumbrances,
their liquidations, expenditures, and cash balances are maintained.

The present accounting systems, both University and school,
are line-item accounts. (The School is presently in the early design
staee of developing a program approach to budgeting and accounting.)
The NETEP budgetary subsystem implies an accounting syste, which
will provide more data than either the present university or school
system3. The only constraint placed on the project's accounting
subsystem will be the requirement of creating line-item financial
reports using the University account structere. This requirement
is necessary for comparing official university records and the
project's "working" records.

The disbursement and accounting of HEMP funds will follow
the University system with the following exceptions. The HETEP
associate director of administration will initiate the forms necess-
ary for encumbering and expending funds. These fOtV Will be
forwarded to tne Treasurer of the University through the Assistant
Dean for Administration, School of Education. The working ledger
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will be maintained by the project's associate director of adminis
tration. The official accounting record will remain the respons-
ibility of the Treasurer.

Accounting records maintained by the project will be used for
the financial control of tIETEP. These records will provide critical
inputs for cost-effectiveness analyses and PPB preparations. The
associate director of administration will provide area and subsystem
directors, with financial reports when requested.

The associate director will be responsible for reviewing the
financial status of the project with the director and the associate
director of education on a regular monthly basis.

The accounting subsystem proposed for METE') will provide fiscal
reports for:

(1) Each educational area and administrative subsystem -
program codes.

(2) Control accounts by object codes - the present University
account structure.

(3) Coded activity accounts, e.g., instroction, administration,
program diffusion and dissemination, program evaluation.

The general framework of the proposed accounting subsystem
follows from the proposed Pin subsystem. It incorporates the current
public school practice of the utilization of a "Federal Accounting
S-:/stem" with program accounting. The following Figure 4 is used
to illustrate the proposed subsystem.

The three dimensions of the cube are: activity, object, and
program codes. Each fiscal transaction is coded to:

1) indicate the purpose of the expenditure or action - the
activity.

2) describe the materials or services acquired - the object.

3) indicate the area or subsystem of the activity - the
program.

This three dimensional accounting subsystem will provide cost
data necessary for 13P13 preparation and control. The comparleon
of expenditures permitted by this design is also beneficial in
cost-effectiveness analysis.
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Some of the comparisons possible using this design are;

1) Supplies in science instruction (cube A-V b) to
supplies in language arts instructien (cube A-Vc)

2) Total instructional cost (entire layer A) to total
administrative cost (entire layer B)

3) Total mathematizs program cost (entire slice a) to total
science program cost (entire slice b).

The object codes will agree with the account structure set
up by the Treasurer's office. Activity and program codes will be
determined by the METEP associate director of administration. The

activt,:y codes will be reviewed by the School's Assistant Dean
for Administration.

A three dimensional accounting system is sufficient for a
program that derives all of its funding from the same source. Furling
for METEP is anticipated from several sources. Therefore, although
not included in the graphical illustration at the accounting sub-
system, a fourth dimension is necessary. Codes will be established
to indicate the source of the funds being used in a financial
transaction. The coding requirementc will be ck,tormilwd by rile
MEM associate director of administ=ion. The dcsiin the METEP
accounting subsystem will be revised, if necessary, to insure proper
interface with the new accounting system now being developed at
the School of Education.

The Management Information System described in section III
does not include an accounting subsystem. Any computerization of
the accounting procedure will require additional computer program
design, implementation and operation.

Although the University maintains the official accounting
records, a METEP accounting subsystem should not be con.,idered
redundant. Rationale for the accounting subsystem has been pre-
viously presented. The relationship between the School of Education's
accounting procedures and METEP has also been described. However,
there is one point which must be consic;ered.

Reference has been made to the development of a new budgeting
and accounting system within the School. It is reasonable to
assume that procedures will be appropriately automated. Therefore,
is it feasible for METEP personnel to design and implement a separate
system?
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It is recommended that the METEP fiscal subsystems be implemented.
The final design of the systems should be determined in cooperation
with the School's Assistant Penn for Admillistratien. But, the size
of the METEP oneratlon and its p.xperimental nature dictates the re-
quirement of an autonomous fiscal subsystem.

Also the stage o1 the development of the School's accounting
system does not indicate that it will be operational in the near
future. The assumption cannot be made that the School will be in
a position to provide the necessary accounting support, i.e.,
automated program accounting procedures, when required for the
implementation and operation of ETEP.

It is not unrealistic to predict that the design and implemen-
tation of the NUTEP.fiscal subsystems will provide valuable exper-
ience upon which the School will draw in designing and implementing
its budgetary and accounting system.

The cost of the initial program design and implementation is
estimated at $16,000 (not including overhead expenses). Most of
the cost of the operational system is included in the cost of the
administrative subsystem. The main additional expenf;es are program
maintenance (revisions, updates, additions) and computer time.
$4,000 is included in the operational budge for these items.

Activities necessary in the implementation of the accounting
subsystem are graphically illustrated in Figure 5. The operation
of the subsystem includes the evaluation and updating of accounting
procedures.

Procurement Procedure. The NCTEP associate director of administra-
tion will be responsible for procuring items and services required
for the implementation and operation of the project. De will
familiarize himself with the procedures established by the univer-
sity for purchasing materials, equipment, supplies, and services.
He will be responsible for initiating a31 METbP procurement actions.

Area and subsystem coordinators will be responsible for inform-
ing the associate director of procurement needs. (The area and
subsystem PHs will pr-)vide the planning documentation required
for anticipating most requirements.) The associate director will
then determine the appropriate procurement action necessary to
meet each need.

The following is a general description of the university pro-
curement model.
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The Assistant Dean for Administration, School. of Education,
is authorized to prepare dep,irtmont,11 purchase orders for the direct
purchase of articles and repair services. Direct purchases may
not exceed 000.00. Orders totaling more than $100 00 must be sub-
mitted on a purchase requisition to the university procurement office
unless there is only one source of supply, then departmental purchase
orders may be submitted up to a limit of $500.00. Justifiable
emergencies, not in excess of $500.00, may also be submitted on
departmental pur,:hase orders. All emergency purchases must be
approved in edvalca by the university procurement office.

Departmental purchase orders and purchase requisitions are
submitted to the procurement office for approval. Approval must
be obtained prior to the purchase of all itmes al.c; services. Ute

procurement office has the responsibility of contacting and nego-
tiating with vendors.

The University distinguishes betT.!een purchases which use state
funds and purchases which use trust funds, e.g., Federal and founda-
tions monies. The general regulations remain the same. Projects
supported with trust funds request "direct" purchases by submitting
a Trust Fund Purchase Order.

The University maintahis a stock of supplies which may be ob-
tained by submitting an interdepartmental purchase order. mis
service provides departments and projects with an economic method
of obtaining supplies.

.Departments and schools maintain a record of the receipt of
all purchased items and services. The Treasurer's Office normally
receives (111 invoices. Invoices arc sent to the School or department
for approval of payment and arc then returned to the Treasurer's
Office for payment. Invoices directly received from a vendor by
a department or school arc approved for payment and then forwarded
to the Treasurer's office for payment.

The HETEP associate director of administration is responsible
for interfacing the project's accounting and procurement activities.
He is also responsible for procurement interface with the Assistant
Dean for Administration, School of Education.

The steps necessary in the implementation of the procurement
procedure are outlined in Figure 6. The associate director of
administration will provide procurement support to an program
and subsystem coordinators during the implementation and operation
of all components of the MLITT system.
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Cost-Effectiveness Model. Cost-effectiveness analysis is a process
which relates cost and effectiveness (achievement) data for alternative
courses of action. The cost and effectiveness data is presented in
the same format for each alternative being analyzed. The format for
relating and presenting data is determined by the needs of the person(s)
who will use the data in his decision-making process. There is no
specific algorithm for decision-making using cost-effectiveness data.
Decisions should be based on all pertinent data available and should
not be limited to the cost-effectiveness data. The folic: wing cost -

effectiveness data will he used in developing, area PPBs and in evaluat-
ing the design of the system.

The cost of each educational area is included as a separate
section within the total program budget. These costs may be further
broken down to be associated with instructional alternatives. The

cost of some instructional alternatives may be easily identified,
while the assignment of cost to some IAs may be highly subjective.
Therefore, the process used for determining the cost becomes significant
in the later analysis of the cost data. Hence, the process shonld
be documented and available when cost effectiveness analyses are
reviewed.

Cost will also be assigned to area facilities, e.g., the cost
of operating a learning lab ha calculated. There cotE. will
be divided into two parts - fixed and variable. Fixed coi,to arc not
effected by the student utilization rate while the variable costs
are determined by the utilization rate. For example, if the lab re-
quires faculty or staff personnel to be present when the lab is open
for students, then the salaries of the personnel will be considered
a fixed cost. The cost of the replacement of expendable supplies
and materials are examples of variable costs

The cost of a lab will be divided among the instructional alter-
natives which require the utilization of the lab. The varying require-
ments for utilization of the lab for different IAs does not permit
the generalization of a formula for allocating lab cost. These al-
locations will be treated as separate cases. Note: The cost of
operating a lab does not include the capital cost associated with the
purchase of permanent equipment and nonexpendable items.

Personnel and staff cost are also assigned to instructional alter-
natives for experiences other than lab. These costs may be both
fixed and variable.

The management information system will provide the following data:

1. Number of students signing up for an IA
2. Number and Z of students pre-testing out of an IA.
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3, Number and % of students post-testing in an IA.
4. Number and % of students post testing out of an IA.

The cost and utilization data will be presented in the follow
ing format (See Figure 7). Each IA for a PC will be represented
by a dual linear bar graph. The top bar will represent the cost of
providing the 1A. The bar will be subdivided into fixed and variable
cost. The cost scale will be found at the top of the illustration.
The bottom bar for each IA will represent the number of students
who selected the IA. This bar will be subdivided into three parts:
the number of students who pre-test out of the IA, the number of
students who post-test out of the IA, and the number of unsuccess-
ful attempts in completing an IA. The number scale will be found
at the bottom of the illustration. The cost per student for each
IA will be presented in parenthesis at the end of each dual-bar
graph.

This graphical representation of cost and achievement data will
be benefie.al in the cost-effectiveness analysis of the operating
program.

The same technique can be used in presenting data for explicit
alternative courses of action where the cost and achievement data
are either historical or anticipated. Therefore, the cost-effective-
ness data can be used in making decisions pertaining to the deletion,
addition, and/or alteration of instructional altetnattvea. It is

extremely important to point out that the cost-effectiveness data is
a necessary but not sufficient base for making decisions. For ex-
ample, an instructional alternative may have a low utilization rate
and a high per student cost while other TAs for the same PC may have
high utilization rates and low cost. Based entirely on the cost/
utilization data, consideration would probably be given to deleting
the high cost alternative. However, examination of the type of
student who successfully completes the high cost alternative may pro-
vide additional data which would indicate the desirability of
maintaining the high cost alternative. One of the inherent dangers
of using cost-effectiveness analysis in education is the misuse of
data by cost-oriented instead of student-oriented administrators.
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METEP Five-Year Financial Budget

The budget is a projection of the estimated costs of the con-
tinued development and implementation of the NETEP Program. The
budget contains in summary form the total estimated costs of the four
support subsystems and 1, educational programs which make up METEP.
(See Appendix A.) Subsidiary budgets are also provided for each of
the subsystems and educational programs which further delineate the
estimated costs of development and implementation. (Sec Appendix B.)
Proposed sources of revenue are indicated on the summary and sub-
sidiary budgets. Federal support is phased out by the end of the
fifth year with the State of Massachusetts assuming financial re-
sponsibility of the program. The budget also assumes that some funds
will be available from other sources during the second and third
years of the project, e.g., foundation support: in the development of
the urban education program.

Costs are based on an achieving an enrollment of 800 full-time
equivalent students, including both pre-service and in-service, in the
system during the fifth year. All costs are estimated in 1970 dollars
and the summary budget in the final section includes a 4% inflation
factor in order to estimate more accurately costs in the latter four
years.

A financial time schedule for pining, rPcearch, capital outlay,
and operation of t'_ various subsystems and programs over the five
year period is presented in Figure 8.

The master budget lists four accounts.

(1) Planning/Research: Includes the estimated cost of iden-
tifying additional performance criteria and the development
of the related instructional alternatives. Planning also
includes the development cost of instructional material
for the instructional alternatives. Planning in the Test-
ing and Guidance subsystem includes the cost of develop-
ing and evaluating the pre and post tests. Planning in the
research subsystem includes the development of a monitoring
system to evaluate the operation of METEP and a total system
of evaluation during the fifth year. Planning personnel
costs are included in this account.

(2) Operations: Includes supplies, maintenance and other es-
timated costs to be incurred in daily operation of the
system.
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(3) Capital: Includes the estimated costs of all the equ!Tment
and material vith an estimated life of longer than one year.

(4) Personnel: The estimated cost of all professional ard non-
professional employees r.!quired by MTEP.

The line items listed in the subsidiary budgets are nwegates
of specific items and their estimated costs. The lengthy specific
information is not listed in the report but is available.

The first seven educational program of the ETEP system are pro-
posed for implementation during the first year. These pre# rams ate
in the final design phase and have been evaluated during tLe current
feasibility study. The capital exuenditures of these particular
educational programs include the cost of establishing learning labora-
tories that will be used by the students while studying in the various
areas. These laboratories include audiovisual equipmmt and other
devices that will ;)e utilized by the students while engaged in self
study and formal classroom instruction.

These laboratories must rect space utilization standards if they
arc to be considered economically feasible. 'the University uses the
following utilization standards,

Classrooms. The average room is expected to be scheduled for 36 hours
per week. The station (seat) utilization is expected to average (OZ.
For example, a room with 30 stations scheduled for 36 hours would pro-
vide 1080 station hours per week. Airlying the 607. station utiliza-
tion rate indicates that the room is expected to be used for a total
of 648 student utilization hours per week.

Laboratories. (Chemistry, physics, etc.) The average lab is expected
to he scheduled for 24 hours per week. The station utilization is ex-
pected to Average 80:- Applying these standards to a lab with 30
stations would indicate the expected use to total 576 student -gill-
ration hours per week.

lie tyre of laboratory proposed for the MEM project presently
does not have a university utilizati-n standard. These will not ;^rmal-
ly be scheduled for group experiences. They are designed for indivi-
dual activities.

The space required for establishing LUEP labs will come from ex-
isting regular classroom space. 'therefore, a case can be presented
[or setting the utilization standard of the labs the same ac for a
classroom. However, the lab will be serving individuals instead of
scheduled groups, nence, the following method of determining if the
labs meets university standards is propos:d.
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Let Ne denote the number of student: utilization hours per week
required to*-1mect the University standards prior to the conversion of
the regular classroom space. Let Li denote the time that a student
spends in a visit to a lab. The summation of these times,Kti, is
the total time of student utilization. therefore, to zees the Uni-
versity standard: tit,,Ncs, for each learning laboratory.

Results from the simulation model indicated that wont of the
proposed lobs wet this criterion of space utilization. Updating si-
mulation input data and refining the design of pedagogical programs
and laboratories has resulted in an increase in the projected uti-
lization of laboratories. Therefore, the labs for which Ow pro-
j,,ceed utilization did not meet the standard are noy concider-
ed to be feasible.

The following utilization standards are used in determining
personnel requirements.

A major portion of a faculty member's time should be spent in
research and development oriented activities. Therefore, an aver-
age of 7.5 student contact hours -)er week is ,:onsidered appropriate
for planned instruetienal experiences.

nua staff members are expected to work 35 hours per week.
Graduate students financially sn?ported by r.ene Assistantships are
expected to participate in project activitica 20 haurs re:

The student/faculty ratio set by the 'tate of Vassaehusetts is
fifteen to one. Renee, the proposed project, designed to serve COO
full time students, should have approximately 54 full tine faculty
members.

This number would be substantially increased with the imple-
mentation of the remaining nine educational programs. Hence, the
results of the simulation indicated that the design of the project
was not feasible when the student/faculty ratio standard was ap-
plied.

A review of the type of personnel required to perform in-
structional tasks uncovered an error in the simulation input data.
Graduate students in the School of Education are consider 1 as pco-t

of the ihstructiontl staff. Several pedagogical areas had indi-
cated that certain tasks were to be performed by members of the in-
structional staff without distinguishing between faculty and gra-
duate students. This was misinterpreted as solely a faculty res-
ponsibility. Hence, the number cf required faculty was increased
while the number of graduate students was negatiely effected.
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The staffing requirements generated by the simulation of the
program were adjusted to reflect the correct utilization of fa-
culty and graduate students.

The staffing pattern used in determining the budget for year
5 is presented in Table 1. Forty-tw full time faculty members are
utilized solely In the instructional. aspect of the program. jwclve
faculty members will have both instruction::) duties and responsibi-
lities in the management, information, and research subsystems.
Forty-six graduate students financially supported by the project
will be utilized in instructional activities, including supervision
of learning laboratories. Seventeen graduate students will be uti-
lized in various administrative functions. The budget also includes
seven positions lot laboratory supervisors. These individuals will
be responsible for the maintenance and supervision of the labora-
tories. The budget also includes funds for four psycho-metricians
in the research subsystem and forty affiliated teachers in the in-
service program. Table 2 indicates student faculty ratios, faculty
to secretary ratios, and faculty to graduate student ratios.

The proposed source: of revenue are illustrated in Figure Q.
The phase out of Federal support is graphically prcsented. A com-
pilation of the total cost of the project is presented in Table 3.
Cost are presented in terms of 1970 dollars.

Table 4 is a comparison of the present cost of the viewiltiAlty
teacher education program and the cost of the proposed system.

The current operating budget of the School of Fducation does
not reflect the total cost of the elementary teaeher education pro-
gram. The University does not allocate some funds at the depart
ment or school level. For example, the funds required to furnish
heat are not allocated to the school. Other examples are the cost
of student services, central administration, and university se-
curity. Therefore, the cost per student presents., in the projected
budget are tot total cost.

The cost of the proposed HET12 program is presented in a format
comparible to the existing budget of the elementary teacher educa-
tion program. Cost not considered to be relevant to the decision
of replacing the current elementary teacher education program with
the proposed project are not included. The accounts and sebaccounts
of the projected budget are comparable toithe present accounts of
the elementary teacher education program.

The current expenditures for the elementary teacher program is
approximately $1,M0 per studenZ. This is the cost used in tie com-
parison presented in Table 44
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TABLE 4

COMPARATIVE COSTS
ALL 1910 DOLLARS - YEAR 5

I. Current Systems
500 F.T.E. Students.

Total Cost
1970 Dollars $ 790,000 (State)

Operations & Personnel
(Only)

AVG./Student Cost
1970 Dollars $ 1,580

II. Proposed
NETLP System
800 F.T.L. Students* S Year

$ 254,500 (State) Operations
1163,500 (State) Personnel

25,000 (Fed.) Operations
132,500 (Fed.) Personnel

Total ('r.%07

1970 Dollars $1575,500

AVG./Student Cost _jj969
1970 Dollars 800/ 1,575,566

Comparison (Old)

(New)

Difference
X Increase

$ 1,580
1,969

493

389

24%



The indicated increase in enrollment from SOO to COO F.T.E.
students will partially result fro^. the implementation of the in-
service program. This program, closely interfaced with project dif-
fusion, should result in the enrollment of many in-service ele-
mentary teachers.

1
Although the present accounting system is not pregran orientM,

it is possible to estimate the cost of the elementary teacher edu-
cation program.
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Economic reasibility: Conclusion

The concept of economic feasibility was introduced by posing
four questions a family usually considers in deciding the economic
feasibility of a purchase. These four questions were then applied
to the proposed MDT project.

Processes for determining cost and controlling expenditures
were presented in response to the questions:

1) How much will it cost?

2) Do we have sufficient financial controls to insure
the expenditure of funds according to a planned
program for payment of the purchase?

The program cost and sources of revenue ware presented in a five-
year bedget. The key cost data are the projected developmental
(including initial capital outlay) cost and the operating cost.

The five year unadjusted total for developmental expenditures
is $3,382,000. This number includes expcndit.2res for equipment,
facility modifications, and the funds allocated for the research
and development of processes and materials. Not Included ere
personnel and operational costs,.

The projected operating cost after the implementation of the
program is $1,969 per student. This includes the cost of evalu-
ating, reviewing, and updating the program. This is not the total
per student operating expenditure of the University. The distinc-
tion between the program and University operating expenses is ex-
plicit in the discussion of the proposed budget. The per student
operating cost of the present program cdjusted for comparison with
the operating cost of the fifth year of the proposed program is
estimated to be $1,580. Assuming that the adjusted non-program
operating cost would remain constant, the increwtntal ire-student
cost of the proposed program is $389.

The budget, accounting, and procurement procedures were de-
signed to insure appropriate fiscal planning and controls.

Several criteria a:ere suggested for determining - "Can we af-
ford it?" The first of these criteria is related to the appropri-
ateness of Federal support of the progray. The point was made that
the Federal government cannot afford to provide funds for "per-
manent" programs where there is little or no intention of continuing
the program past the Federally funded period. The pnasing out of
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Federal support ns illustrated in the proposed five year budget de-
monstrates the intentions of the School, Letters of commitment to the
METEP concept will be provided in the Phase III proposal.

An appreciably small incremental cost per student program was
the second criterion for determining the School's ability to support
the program. The incremental cost of $389 per student does not
meet this criterion. This negative result will be subsequently dis-
cussed in the concluding remarks.

The ability to facilitate the effective use of funds is a third
criterion in determining "can we afford it." The application of
cost-effectiveness analysis and the PPM approach to fiscal planning
and control complemented with a strong pedagogical evaluation com-
ponent are designed to satisfy this criterion.

The answer to the first: of the four original questions is the
most subjective. "Is this the best use of our money?" can be
answered only by reviewing the rationale and goals of the project.

The rationale for the METEP project, can be summarized as
follows:

1) For education to be truly responsive to the changing needs
of both society and indivq_duals, educationel goals and
their criteria mebi. be an integial part in the initial
planning and operation of learning experiences.

2) The process of change must be institutionalized so that
it becomes an integral part of the education structure.

3) The criterion of time currently used to measure the edu-
cational progress of a student is at best only incidental-
ly relevant to the student's ability to perform.

4) Optimal individual learning situations may be created
if educators learn to correctly match teachers, materials,
structures, and students.

5) A flexible teacher education structure is required if
new alternatives for improving instructional and
learning experiences are to be conceived, implemented,
and evaluated.

The METE? project represents a concerted attempt to face the
challenges of institutionalizing change, social relevance, and indi-
vidualized instruction within the framework of a teacher education
program.
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Although the project at the University of Massachusetts is pri-
marily a research and development program, the modular design will
allow the training aspects of the program to be duplicated at other
institutions. The operating cost of the training portion of the pro-
gram would he dependent upon the size and intensity of the program.
The faculty utilization standard of 7.5 contact hours per week used
to cost the proposed program is not a realistic standard for a teach-
ers' college. Personnel cost is the major item in the operating ex-
penses of the program. Therefore, a faculty utilization standard of
12-18 contact hours pet week would have a sharp effect on the cost
of the program. This reduction in cost could be partially offset if
the college does not have a graduate program. Additional faculty
and staff would have to be added to replace the graduate students
utilized in the proposed system Hence, the cost of duplicating the
program ishighly dependent upon the existing educational programs of
the recipient institution.

Is the implementation and operation of the proposed research
and development project the best use of available money? The School
of Education, University of Massachusetts, submits that it is. The

rationale and goals of the program support this conclusion. The
projected increased operating cost is justified by the innovative
and evaluative potentials of the program.

The MEM project will also provide certain benefits to the com-
munity and university. The new program will involve ele-
mentary school teachers from area schools. These teachers will also
participate in this program and be exposed to the latest teaching
methods. The urban education program will make student teachers
aware of the problems that exist in teaching in urban areas and will
hopefully encourage some of them to commit themselves to a teaching
career in these areas. The research subsystem will also perform
research and evaluation for public schools. The language arts pro-
gram includes a reading clinic where the latest techniques will be used
to improve the skills of children who have difficulty in reading. The

technology program includes a computer with remote terminals. These
terminals will be used in problem solving in the areas of technology,
mathematics, and science. They will also be available for use in the
other educational programs. Learning laboratories, e.g., mathematics,
science, and social studies, will be available on a limited basis to
other students of the University. The METEP project will also sup-
port graduate students. This financial support will make it possible
for deserving students to further their education

These benefits are important, however, they should he a second-
ary consideration ia determining the merits of the METEP project. It

is the concept of a flexible structure for institutionalizing change
integrated with the concepts of formative and summative evaluation,
PPB, cost-effectiveness analysis and simulation modeling that supports
the economic feasibility of the proposed teacher education program.
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TABLE A-1 (Continued)
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SIMULATION MODELING IN METEP

Simulation and modeling techniques allow planners to see how
certain aspects of an operation might work without actually going
through that operation. The success of these techniques is highly
dependent on th.1 ability to describe the proposed operation well
enough to allow it to be decomposed into simple ,nrcs, the behavior
of each of which can be clearly understood. It further depends on
the ability to be specific about the inter-relationship of the parts,
and to supply reasonable data for the operation of each part.

A simulation .acdel is properly validated when its total behavior
in some way matches the real world. This is difficult to claim when
the simulation model is to he used for constructive planning of
somethiag that doesn't yet exist. The value of constructing a
simulation model in the planning context may be summarized as:

a. The exercise of creating a model is very valuable in helping
planners think through the consequences of their assumptions.

b. To the extent that parts and relationships have been correctly
specified, the consequences of system operation with hypoth-
esized data may be explored.

c. The cost of simulation is relatively low compared to the cost
of a major error in planning.

d. The process of simulation can materially speed the process
of developing a management control system for a complex,
new operation.

Our concern is not with individual components as much as it is
with the entire entity -- students, faculty, resources, management
strategies. Simplicity of individual elements does not necessarily
imply simplicity of the whole. By analogy, pulleys are simple
components. However, the linking together of a number of pulleys
with cord may produce a system whose behavior, when a weight is hung
at one end and a force is applied at the other, is by no means
intuitively obvious. The benefits of simulation modeling include
gaining an understanding of the complete system through detailed
descriptions of relatively simple parts and the hypothesized
relationship between these parts.

For the purpose of developing and testing the Model Elementary
Teacher Fducation Program through simulation, it appeared obviously
desirable to try to think through what would happen to individuals
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under various circumstances. If reasonable experiences cannot be

provided for one or more types c 3tudents, or some segment of the
faculty, there is something wrong with 30rma port of the proposed
program. Further, aggregation of the requirements for individuals
should give a good measure of the resources needed by the institution.

Against this background, the Sliculation team has produced and
used four models (a fifth is under development) . The technical
details of these models, including flow logic and examples of data
used, will be included in a Technical Report to be published
separately. These models may be summarized briefly as follows:

EDSIM 1. This is an elementary model whose main purpose
is to explore time to completion. The instructional prog.am
developers in each pedagogical area are asked:

a. The probability of passing pre-tests for performance
criteria in that area, and, hence, needing no
instruction for a student.

b. The probability of passing post-tests after instruction
has been taken. One additional instructional alterna-
tive is needed for each post-test not passed.

c. For up to 10 types of instructional events, now many
there are of that type and the estimated time for
completion of that type by average students.

In addition, an EDSIM 1 run requires the number of students to be
processed and the per cent of the available instructional events
in each pedagogical area to be taken (in one "profile"). The
model then generates the required number of students, one at a
time, and has them take a number of randomly-selected instructional
events in each area, based on the indicaLed number to be taken minus
the number probabilistically pre-tested out, plus the number
probabilistically failed on the post-test. The student's time to
completion, in hours, is tallied, and the hours typically spent in
each pedagogical area is computed.

The primary use of EDSIM 1 was to start the METEP modeling
process. However, initial runs did show rather unexpected amounts
of student time in different areas, which resulted in a shortening
of time requirements in some areas for some profiles.

In EDSIM 1, there was no attempt to see if students actually
could be scheduled so as to compete their requirements in the number
of hours indicated, nor was there any attempt to keep track of
individual instructional alternatives for individual students.
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EDSIM 2. This t.zas the Major model produced dieting the
feasibility stud) phase of METEP. It required the specific
identification of all instructional alternatives, including
resources of various types required and estimated student
time to completion. Other data used in EDSIM 2 included:

a. Probability cf passing pre-tests in each area.

b. Numbers of students entering MEM' at various times
(e.g. start of semesters).

c. Number of hours a week students were assumed to be
willing to work.

d. Amount of each resource assumed to be available.

e. Per cent of the performance criteria to be met before
completion of the. program.

For each run of EDSIM 2, specific students were generated, with
srecific sets of instructional alternatives to be taken. For each
two week period within a semester, instructional alternatives were
offered, depending on student demand and resource availabili'y. A

record was kept of each individual student's taking and completion
of instructional alternatives. When a student completed the
specified per cent of the instructional alteLnativee, he was
graduated.

Output data from EDSIM 2 includes time to graduation for students,
resource utilization by two week periods, and a tally of student
disappointments due to such factors as insufficient demand, no space,
no staff, or more demand than the resources permitted meeting.

Data was collected from the Pedagogical teams for use in EDSIM 2.
Undoubtedly, this data represented best guesses at the time it was
collected, but, unfortunately, the time needed to collect and process
a large amount of input data and run EDSIM 2 prevented refining the
data to reflect experience gained by trying actual instructional
alternatives this fall. Our separate techni Lel report will document
the data collected to indicate the working of EDSIM 2. This data,
and the results presented, do not now represent our best knowledge
of how MEIEP might work in practice.

From the use of EDSIM 2 with the data as collected, several
valuable interactions with Pedagogical teams and management refine-
ments were generated. One of the major indications from the
simulation experience was that some kind of scheduling of instruc-
tional alternatives in advance, rather than in unforeseen response
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to student demand, would greatly speed a student's progress through
the METE'? experiences. Mathematics and Language Arts did experiment
with various ways of clustering their offerings, so that students
still had a reasonable choice, but in addition faculty resources
could be planned in advance.

Another major suggestion from the simulation experience was that
instructional alternatives were taking too much student time. Either
a student needed to meet fewer of the hypothesized performance
criteria, or the available instructional alternatives had to be
shorter, if students were to exit from METEP system in any reasonable
time. For example, the Science area, in their feasibility testing,
found that many more performance criteria were pre-tested satis-
factorily and that many instructional alternatives took much less
time than originally expected. A significant cut in both the number
of performance criteria to be met and in the instructional time to
meet them should generate data that contains the solution to the
problem of lengthy time to graduation.

The preference of students for lectures, although perhaps a
function of conditioning of present students rather than a long-
range indication of what is likely to be selected, reinforces the
concept that some efficiencies of large gtoup, scheduled exper-
iences will result in a smoother student flow through METED.

Another interesting observation from EDSIM 2 concerns the number
of hours per week students are willing to work. Theoretically, the
harder a student is willing to work, the sooner he is likely to
complete his program. In simulation, increasing the hours per week
students were willing to work imposed severe strains on the resources,
and served more to increment disappointment counters than speed
student progress. Alternatively, a higher level of resources may be
needed.

Demands on resources, especially faculty and staff, can be
quite uneven. It would appear from EDSIM 2 results that minimum
number of students needed before an instructional alternative will be
offered results in cumulative pentup demand for many students,
resulting suddenly in enough students for many instructional alter-
natives at about the sane time. It would seem from preliminary
analysis that this problem could be avoided through some form of
scheduling.

Many tines during a semester, and especially towards the end of
a semester, students had "idle" time Ate to inability to schedule
instructional alternatives (primaril, due to lack of sufficient
demand, secondarily due to lick of tine until end of the semester).
One ptssible strategy for NLIEP planners is to provide more individual,
self-study alternatives that could be usc.i to fill in the gaps.
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titernatively, some form of advance scheduling of instructional
alternatives, perhaps into a select but varied number of consistent
and efficient routes to program completion, might get around the
"idle time" problem, and at the same time speed student progress.

EDSIM 4 is still being created. It will use the same data as
EDSIN 2 and try to provide answers for the same kinds of questions.
The present intent is the EDSIN 4 will have a sounder theoretical
and data base (profiting from experience in building EDS1M 2), will
be more flexible, and, hopefully, be easier to run.

There is much that remains to be done with the EDS1M type of
simulation modeling. Revising the input data to reflect experience
gained during this feasibility study is, of course, the most obvious
and necessary activity.

Model validation work is being planned in conjunction with the
Individually Prescribed Instruction Project of the Learning Research
and Development Center at the University of Pittsburgh. While it
may not seem initially that individual prescriptions in an elementary
school and student-selected instructional alternatives in a university
setting have much in common, it now appears that operationally once
a set of activities is selected, the behavior of the two systems may
be very parallel. If the EDSIM models do provide better-than-chance
predictions of system behavior in the 1PI context, their usefulness
for MOh? purposes is enhanced.

In time, it is to be expected that operational data will be
available that will allow a better than random mechanism for
anticipating what instructional alternatives students will select.
The development of a "guidance" predictor of some accuracy may be
important if simulation models such as these are to become useful
management tools for operation as well as planning.

There is a good chance that an effective simulation model may
become a central part of the management information system. Looking
forward to this possibility, work needs to be done to bring the data
file structures of the EDSIM models into correspondence with those
of the management information system. It will also be highly desirable
to provide a stable interface between simulation modeling and the
research and evaluation effort, to provide both a research tool for
the latter, and better parameters and decision rules for the former.
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Two other small models have been created.
1

ARF 1 is a scheme
for defining the anticipated staff for a school or center, in terms
of hours available, and per cent of time to be spent in various types
of work. The work that needs to be done is then defined as a function
of parameters of the educational program - e.g. number oL students,
emphasis on indivudual instruction, planning time. The ARV 1 model
matches work force availability against work needed in a simulated
school situation. One METEP Center, Language Arts, has applied the
ARF 1 model to its staffing, with results verified by experience that
there simply wasn't anywhere near enough staff for the anticipated
work. This type of analysis can be very helpful in designing
staffing versus anticipated work in a new educational situation; its
use in other METEP Centers is proposed.

The remaining model is QURUE, whose purpose is to explore
drobable student demand for a limited service facility. The average
arrival rate of students is specified, as is the anticipated service
time for a student or group of students to be served simultaneously.
A starting number of service facilities is specified. The model,
which operates on a time-sharing system from a desk console, creates
sample days with the specified student demand, then services the
demand with 1 through the &pecified number of service facilities
available. Information presented to the user includes average
facility utilization and student waiting time. If the student
demand and service tines are known with any certainty, this model
assists planners in deciding how many sevice channels should be
available. A typical use has been to determine the number of
Language Masters to have available for a given school population
with anticipated use parameters. It was found that peak demand
could be net with about half the devices originally planned.

We believe that the development of these simulation tools, plus
growth of sophistication in using them, has been a major and
worthwhile outcome of the METEP feasibility study. The capability
has been established for making better decisions 4is METH' plans
progress.

Recommendations for the continued use of simulation in the
implementation and operation of METEP are outlined in Figure 1.

1
Creation and initial use of these models was supported by

General Learning Corporation in connection with the planning of
the first educational facility for the Fort Lincoln New Town Project
in Washington, D.C.
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SECTION VI CLIENT ACCEPTABILITY



CLIENT ACCEPTABILITY

tny teacher education, program has several sets of clients. These
include: students, parents, teachers, school administrators, and
state certification personnel. If a teacher training model is to
successfully satisfy the needs and concerns of these clients, it must
involve them in the creation and early evaluation nf the program.
The goal of the Client Acceptability component of the feasibility
study is to inform a representitive sal,aale of interested lay people
and professional educators of the proposed METEP design, and then
to obtain their reactions to the program as well as their suggestions
for improvements.

Client acceptability of METEP has been determined by using three
different methods:

a. A client conference vas held in July 1969 to present the
METEP design. At that time, the clients' reactions and
suggestions were gathered via reaction panels, questionnaires,
and the Delphi Technique.

b. State departments of teacher certification were contacted and
asked to respond re Maa's compatibility to existing certi-
fication reelnirements.

c. ill.dergradentc participating in the pedagogical feasibility
studies :'. cu anteyed, nad aidscal to give their raactiern: to

performance criteria and other instructional procedures.

The general reaction of the potentiel clients surveyed during the
conference, and in the visits to various state certification depart-
ments, were exceptionally encouraging as well as helpful, and will be
given more detailed attention within the remainder of this report.
The survey of undergraduate responses will be handled within the indi-
vidual pedagogical reports rather than in the client acceptability
section.

The Client Conference. A client conference was conducted early in
July of 1969 to get feedback on the basic components of '..,STEP as they

had progressed to that time. Twenty-three clients composed of under
graduates in elementary education, teachers in the field , all levels
of administrators from public and private education, parents, and
state certification personnel were Invited to the University to learn
about the proposed Model Elementary Teacher Education Program, and
then cement on its strengths and ueaknasses. The full dry conference
began with a general presentation by Dr. James Cooper, the project
director, and Was followed by several nmp staff membera, each giving
a brief synopsis of what was being planned in their specific subject
areas. The conference participants had each been sent t ropy of the
METH' Phase i report prior to the conference, and the morning session
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served to bring them up to date on progress since the report was
written.

The second half of the conference was spent gathering reactions
from the participants to be used in improvement of individual MLTEP
components. Feedback to the staff uas received in three ways: first,

a presentation WdS made by a six member reaction panel; second, a
questionnaire was filled out by each of the participants; and third,
a prediction of future public acceptability was given via the RAND
Corporation, Delphi Technique.

Reaction Panel. The enthusiasm shown for METH was something more
than we had expected from the traditionally reserved New England
group, and it seemed to set the tone for the remainder of the con
ference. Reaction panel comments ranged from; "I think the concept
of performance criteria is excellent, and the removal of time as a
factor in completing course or degree requirements has long been
needed.", to "Great care must he given when preparing performance
criteria, so as to include the essential ingredients of teaching."
Many questions were asked by the panel regarding quality control,
undergraduate time commitment, local involvement, and the ramifica-
tions for present teacher certification requirements. These and
other questions were responded to by the staff before the partici-
pants filled out the "Client Questionnaire ".

Client questionnaire. Thirteen questions were asked on the ques-
tionnaire. Each question wns designed to give the METH' .'off an
idea of what parts of the program the clients felt were strengths
or weaknesses, and in general, what their feelings were concerning
tbe program as it had been presented. Included here are the thirteen
questions asked in the questionnaire. A random response, i.e., every
fifth reply, is provided.

1. Do you feel there is a need for revision in the mehtods used
to train elementary teachers?

"Definitely. There should be greater emphasis on tie
teaching of learning theory, the establishment and
pursuit of behavioral objectives, and the develop-
ment of techniques required to make the classroom
a stimulating place."

"Yes. More early experiences with children are
needed. Micro-teaching, strength training, etc.,
are fine, but longer earlier periods of time with
children are needed."

"Yes. Revision of some treditional methods to
meet present day standards are needed."

536



"Definitely yes. The area of human relations is
one that needs much attention."

2. Disregarding minor weaknesses you may have noticed in NElEP,
does the general iden of a performance based curriculum for
teacher education seem to have merit?

"Yes. Performance criteria seems a much more realistic
perameter than time achievement. My personal reser-
vation is that ample consideration be given to the
environment in which the performance criteria is
demonstrated."

"Very difinitely, it should help elevate the status
of teachers and their quality, which will in turn,
make the profession more attractive to competent
students."

"Yes, curriculum construction has been talked about
for thirty years. It is time for action."

"Yes. However, there are many ancillary experiences
that take place aside from pursuit of specific ob-
jectives in the classroom, that should not be over-
looked."

3. In your estimation, what are two of the most obvious weak-
nesses in the EIEP as it now stands?

"Potentially good teachers might he washed out on
the basis of failure to meet: performance levels in
one or two particular areas."

"Definition of a student teaching experience."

"It (METEP) ray turn out teachers who are alike in
method and personality."

"At this point, the field experience needs smooth-
ing and clarification."

"The role and particulars of a "generalist" require
more delineation, perhaps using a different term."

4. What do you feel are the major strong points of HETEP?

"F1exi7Ality allowing for individualization."
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"it provides tae trainee with a better understand-
ing of the education process and his role in it."

"The great care given to analysis of the essential
ingredients of effective teaching. This is reflect-
ed in the specific subject areas."

"Possible effects on certification, recruitment,
differentiated salary structure etc."

5. Would you hire teachers trained under this method?

"Yes, background, depth and preliminary practice
and understanding of youngsters would be strong
points."

"1 can't honestly say. The extent to which I feel
the candidate can develop rapport with her children
is a key consideration which requires on the scene

assessment."

"Yes, I might finally have a reasonable chance to
predict teacher success and pupil-teacher com-
patibility."

"Yes, provided they hove been awrded n teaching
degree by the tiniversiiy."

6. What are some of the qualities you would look for in a
teacher before hiring him?

"Genuine love and concern for children and an
ability to transfer knowledge."

"Enthusiasm for learning."

"Respect for children, flexibility, ability to
listen rather than just hear."

"Knowledge of subject matter."

"Knowledge of content, knowledge of children, Piing
for people and the ability to get along with them
and facilitate growth.
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7. In your opinion, are the above qualities being developed
in the MEP?

"Yas, assuming minimum requirements are realistic,
which I am sure they will be."

"Yes, they are certainly a part of the design."

"Not all."

"Yes, particularly in the human relations field,
this is an exciting area, but one which could be
Gisastrous ',nless handled by extremely competent
individuals."

"I question whether love and concern for children
will be able to become a part cf this program."

8. If a student had competed all of his course requirements in
2 1/2 years and was considered qualified by the University
and the state certification board, do you ,hink he would
have any difficulty obtaining a job in your school system?

"I would certainly hope not. Today's asinine
assumption that four years equals teacher,
certainly is not valid."

"No, the fact that he has a degree wouli be
sufficient requirement."

"No, provided the University has sufficient con-
fidence in this program to award him a Leaching
degree."

"Possibly. There is more to education than
attaining measurable behavioral objectives."

9. If a student took 5 1/2 years to complete all of his teacher
certification requirements, would he be regarded with some
suspicion or have any difficulty obtaining a job in your
school system?

"This would depend on individual circumstances."

"No. The first few teachers might, but I'm sure this
suspicion would only be menentary."

"As strange as it may seem, he would probably be
mote readily accepted than the above student."
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"No, I feel he would be considered merely
a more thorough and well trained person."

10, Do you foresee any difficulties arising for local school
systems if teachers are trained according to perform-
ance criteria rather than the present methods?

".Just the difficulties of teachers and adminis-
trators accepting something new."

"No, i beliave most superintendents would welcome
th-f.s type of preparation after they study and
understand it."

"Some bad feelings will occur in the teaching
rankS of those who "put in" four years, but
time is a great healer."

"Yes, it will likely force a rethinking and hope-
fully a restructuring of existing curriculum and
methodology, which means confrontation between
'old and new' teachers.

11. Do you think parents and board members will he eager to
hire teachers with the performance criteria background?

"Hopefully, the movement is bound to be in that
direction."

"Yes, since teachers educated in the traditional
method have fallen short of what is expected of them."

"Yes. They are fed up with what they are setting
now and ready for performance evaluation on the
job as well as in the preparation."

"Yes, there is some objectivity to performance
criteria which would give confidence to the
parents and the board."

12. Do you feel that the a7lication of curriculum simulation
techniques provide an effective means to study educational

problems?

"Yes. It will save a lot of mistakes later."

"Yes. We should have adapted this from industry
long ago."
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"Don't know enough about the approach t.1 have an
opinion."

"Yes, but I would need more data and experience
to comment further.

33. In what ways ..%ould the University continue to involve local
school systems with regard to Teacher education?

"More cooperative efforts and more responsibility
to the local teacher."

"If METE? is accepted, we should involve all schools
systems in re-educating existing teachers so as to
eventually get teachers to use these same concepts."

"By sending people from the School of Education to
faculty meetings at the local schools."

"Offering academic credit to teachers who will do
field research or cooperative work with the School
of Education."

"Constant dialogue. Through gradual involvement in
ways suggested in the METEP proposal, through core
seminars and conferences for teachers and administrators
You eothusissm an:: 'dreams' Pr..? very ifectious.

Delphi Technique. The Delphi Technique is a method used for the sys-
tematic solictatation and collation of expert opinions. A technique
has been found, through research done at the RAND Corporation, to
improve a group's success in decision-making and the prediction of
future events. The technique is explained hero by N.C. Ealkey of the
RAND Corporatioa, in a paper prepared for the National Conference en
Fluid Power, in Chicago, October 17, 1968.

"The basic characteristics of the Delphi procedures
are: (a) Anonymity, (h) Iteration with controlled
feedback, (c) Statistical group response. Anonymity
is achieved by using questionnaires or other formal
channels of communication, where specific responses
are not associated with individual members of the group.
This is a way of cutting down on the effects of
doninant individuals and reducing group pressure.
Iteration consists in perfroming the interaction
among menbers of the group in several stages; typi-
cally, at the beginning of each stage the results
of the previous stage are summarized and fed back
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to the members of the group, and they are then asked to
reassess their answers in light: of what the entire group
thought on the previous round. Controlled feedback allows
interaction with a large reduction in noise. Finally,
rather than asking the group to arrive at CORW,11 opin-

ion, a consensus, the group opinion is taken to be a
statistical average of the final opinions of individual
members of the group. In the experiments we have con-
ducted, the median opinion --that is the middle estimate
where half the group is on one side, and half on the
other--has turned out to be the most accurate. By using
a statistical group opinion, group pressure toward con-
formity is further reduced, and probably more important,
the opinion of every member is reflected in the group
response."

We felt the twenty-three participants at the conference, because
of their varied public backgrounds, could use the Delphi technique
to give us an estimation of the general public's acceptance of the
METEP design. The participants received instructions on the use of
the Delphi questionnaire at the conference, and completed the first
rou :id of responses at that time. During the following four weeks,
participants were provided with revised information on the responses
cf the other conference participants, and were asked to adjust their
responses if they desired. At the end of this exchange, the results
wece collected, giving us the following inform:It-ion on tho rsim,qted
acceptance of the METEP design by the general public. A sample Delphi
form is included in the Appendix A.

In the following questions, the participants were asked to respond
to the questions by checking a number from 0 to 100 on a number line.
In the first eight questions, "0" represents unacceptability and "100"
represents complete acceptability,

1. "If acceptability could be placed on a scale from zero to
one hundred, the general public would rate METEP as:"

Median response = 71.9

2. "If acceptability could be placed on a scale from zero
to one hundred, the general public would rate conventional
teacher training techniques as:"

Median response = 49.9
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3. "The teachers now teaching in public elementary schools
would rate METEP as:"

Median response = 74.6

4. "The teachers now teaching in public elementary schools
would rate conventional teacher trainingtechnicesas:"

Median response = 46.9

5. "The administrators hiring teachers for elementary teaching
positions would rate the teachers graduating from METEP as:"

Median response = 76.2

6. "The administrators hiring teachers for elementary teaching
positions would rate the teachers graduating from cunvcn --
tional teacher training institutions as:"

Median response = 59.0

7. "Assuming that a teacher graduating from an average school
of education would rate 50 in overall ability on a 100 point
scale, where would a student graduating from METEP he rated
by the public?"

Median response = 73.6

8. "How many years will it take for the METEP approach to become
accepted as a valid method for training teachers?"

Median response = 9.5

In the next two questions, the numerals 0 to 100 represent
numbers of parents.

9. "Out of 100 parents, how many see a need for elementary
teachers with better training than they are now receiving?"

Median response = 70.3

10. "Of these same 100 parents, how many would see METEP as an
effective improvement over standard training methods?"

Median response = 70.1
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State Certification Deyartments. The METEP staff is aware that a
growing state university, such as the Universit7 of Massachusetts,
must consider a broad area iui population when it involves prospec-
tive clients in determining MEITT's feasibility. The combination of
a mobile graduating student body and a geographical location that
puts several of the nation's largest population centers within on hour's
air travel, requires that client involvement include other states and
educational systems as well as those in Massachusetts. METEP has
achieved this broad involvement by visiting the teacher certification
departments in New York, Minnesota, and California. The purpose of
each visit was to determine the compatibility of the METEP design with
existing state certification requirements, to familiarize each of the
states with the design, and to receive suggestions on ways METEP could
improve the design to meet existing state requirements.

Three weeks before the visit, each department was sent a copy
of the METEP Phase I report and several questions to consider, regard-
ing the generalizability of the design to their certification require-
ments. See appendix for a copy of the letter and questions.

New York. New York presently requires, a Bachelor of Arts degree with
24 hours in education, and a practicum experience, for teacher certi-
fication. The state is planning to convert from its present method
of teacher certification to a performance based procedure within the
next fie years, and found the METr.T design quite compatible with
their projected plans. Dr. Gazzetta, Director of Teacher Certifica-
tion, was very interested in METEP, and discussed possible relation-
ships that: might arise between New York and the University of Massa-
chusetts regarding the design of performance criteria. Dr. Gazzecta
stated that any changes of the degree proposed in the METEP design
would require study by their certification department, but that he
anticipated few problems.

Minnesota. The State of Minnesota is also in the process of revising
its teacher certification requirements. 1)r. Garalski, the Director
of Teacher Certification, found the METEP design acceptable to
Minnesota's standards provided that teachers graduating from the
program had a Bachelors degree, and met the requirements for a
Massachusetts teaching certificate. The proposed future plan for
teacher certification in Minnesota would simply require a Bachelors
degree in education from an accredited teacher preparation institu-
tion for a two year teaching certificate. During the two year trial
period, teachers would be expected to meet various performance cri-
teria, as set down by the State Certification Department, before being
recertified for a five year period.
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No conflict between the METEP design And existing or proposed
certification requirements could be found. It seems in fact, quite
possible that METEP teachers might go to Minnesota already prepared
to meet the proposed performance criteria for a five year teaching
certificate.

California. At the time of our visit to California, the Certification
Department had just received word that the requirements it had been
working under since November of 1968, were being replaced with the
requirements that had been in effect prior to 1968. It seems the
State Legislature found the standards they set in 1968 to be unreal-
istic, and in the absence of an immediate solution, they were return-
ing to the earlier requirements.

Mr. Obradovich, one of the Departments' analysts, informed us
of this change and stated that further changes were in progress within
the State Legislature regarding teacher certification requirements.
With the lack of definite longterm standards from which to base his
judgments, Mr. Obradovich was naturally hesitant to comment on the
compatability of the METEP design with California Certification
Requirements.

The METEP staff will keep contact with the California Certifica-
tion Department to determine if difficulties might arise for our
graduates.

Connecticut. Mr. James S. LeSure, Director of the Connecticut
Teacher. Certification Department, participated in the client conference
and indicated his enthusiasm for the program. Mr. LeSure feels that
"Performance evaluation is the key to the problem of certification
and professionalization of teaching." The METE? staff has remained
in close contact with his department during the duration of the of
the feasibility study and little, if any, difficulty is foreseen in
the certification of NETEP graduates.

Massachusetts. The State Department of Education in Massachusetts
has been contacted and it's reactions to the model were favorable.
A meeting was held in November, 1963 between James Cooper, Project
Director and John P. McGrail, Director, Bureau of Teacher Certifi-
cation and Placement. At the meeting, Mr. McGrail questioned cer-
tain aspects of the program, but felt there would be no certification
problem as long as the program met state requirements. Since that
time the METEP staff has remained in close contact with the Depart-
ment and their enthusiasm for the program has continued. Provision
has been made in the model to meet the minimal requirements that
were of earlier concern and we now have the full support of the
Massachusetts Bureau of Teacher Certification.
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Summary. The client acceptibilAty study was designed to survey a small
portion of the proposed future METE? clientele. The survey included
a conference for twenty-three people of varied background, with each
giving information on client acceptance via, a reaction panel, a
questionnaire, and the Delphi Technique.

The size of the surveyed group and the number of questions asked,
has given us a sample of the public's opinion that we feel is large
enough to indicate the general likes and dislikes they have concern-
ing METEP. All participants agreed that conventional methods of teacher
education could be improved upon, and that the METEP design seemed to
be a well thought out alternative with great potential. The reaction
panel and client questionnaire, combined with the indication of
acceptance provided by the Delphi Technique leads us to believe that
the general public will accord METEP its strong support in the years
to come.

The viits with certification departments in New York, Minnesota,
California, Connecticut and Massachusetts indicated to us that METEP
is compatible with the certification requirements of other states.
It is interesting and encouraging to note that both New York and
Minnesota are emphasizing the use of performance criteria in the
future revision of their certification requirements. The absence of
compatibility problems between out of state certification departments
and Cie projected capabilities of METE? graduates, combined with the

support of the Massachusetts Teacher Certification Department, gives
us reason to believe that few future problems will be encountered in
this area.
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DELPHI FORM

After you have answered those questions, please return the
questionnaire in the envelope provided. Your c.,:pedience in the

return of this information will be most appreciated.

In the following questions you jai l 1. be asked to give your answer
by chocking a number from 0 to 100. in these cases "0" represents
complete unacceptability and "100" will represent complrte acceptabil-
ity.

1. If acceptability could be placed on a scale from zero to
one hundred, the general public would rate METED as:

0 10 20 30 40 50 60 70 80 90 100

2. If acceptability could be placed on a scale from zero to one
hundred, the general public would rate conventional teacher
training technius as:

0 10 20 30 40 50 60 70 80 90 100

3. The teachers now teaching in public elementary schools would
rate NETEP as:

0 10 20 30 40 50 60 70 80 90 100

4. The teachers now teaching in public elementary schools would
rate conventional teacher training techniques as:

0 10 20 3u 40 50 61 70 80 90 100

5. The administrators hiring teachers for elemantary teaching
positions would rate the teachers graduating from METED as:

0 10 20 30 40 50 60 70 80 90 100

6. The administrators hiring teachers for elementary teaching
positions would rate the teachers graduating from conventional
teacher training institutions as:

0 10 20 30 40 50 60 70 80 90 100

7. Assuming that a teacher graduating from an average school of
education would rate 50 in overall ability on a 100 point scale,
where would a student graduating from METEP be rated by the public?

0 10 20 30 40 50 60 70 80 90 100
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8. How many years will it take for the MEP approach to become
accepted as a valid method for training teachers?

0 10 20 30 40 50 60 70 80 90 100

In the next two questions, the numerals 0 to 100 represent
numbers of parents.

9. Out of 100 parents, how many see a need for elementary teachers
with Letter training than they are now receiving?

0 10 20 30 40 50 60 70 80 90 100

10. Of these same 100 parents, how many would see METE!' as an
effective improvement over standard training methods?

0 10 20 30 40 50 60 70 80 90 100
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.4Io's

SCHOOL OF EDUCATION

3/(7/ (l> w ivi o fmvw/g( ,(1K1.10641e/141,

(e 4///r/3/(
61
// 74Sierrh1el/J

July 16, 1969

Dear Sir:

--1;4141:1(' r/r(),1

The enclosed Model Elementary Teacher Education Program (MEP)
report should give you a fairly complete idea of the direction
we are heading in our future planning. This report was sent to
the U.S. Office of Education in May of 1968 and was one of eight
in the nation funded to develop Phase II which is a feasibility
study. During the past four months of Phase II, much of what is
written in this report has changed dramatically, but the perfor-
mance based philosophy has remained constant.

Mr. Don Waldera, as I mentioned in my first letter, will be
stopping to see you on August 1. to discuss these and other ques-
tions related to your state certification requirements. It is
through this me,3ting that we would like to determine if there
are any major certification problcma to be overcome luring our
Phase 11 feasibility study.

As you read sections of the report, would you consider some of
the following questions in light of your state's teacher certifica-
tion requirements.

1. Are elementary teacher certification requirements in
your state flexible enough to allow for graduates that
have met specific performance levels, rather than
credit hour requirements?

2. Since there are variable entry and exit points in the
METEP, the time spent within the system will vary
from student to student. Do you foresee any difficulty
certifying a student that spends only two and a half
years in the system or one that graduates after five and
a half years?

3. Po you foresee any difficulties arising for local school
systems if teachers are trained according to performance
criteria?

4. What are some of the performance standards students
must meet to be certified in your state?
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Page 2

July 16, 1969

Thank y,1 for considering these questions, we will he lcoking
forward to discussing them with you.

Sincerely,

James 11. Cooper
Director of Teacher Education
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INSERVICE DESICN

The inservice design holds the key to several problems univer-
sities have had for many years. The problems we. speak of are the

lack of systematic communication with local school districts, the
inability of universities to fulfill their inservice training
obligation to local school districts; and the powerlessness of
universities to facilitate meaningful. change in public school
systems. These problems will find either partial or complete
s+ lotions in the proposed inservice design.

The Survey. Prior to the development of this design, a survey was
conducted by the University of Massachusetts' Center for the Study
of Educational innovations (CSEI). This center is located in the
School of Education, and is primarily interested in helping school
systems implement educational innovations. As a result of this
interest, the center has spent a great deal of tine assessing the
needs of public schools through contact with students and teachers.
It was because of this interest in needs assessment, that the
center was called upon by METEP to assist in determining the
inservice needs of Massachusetts teachers. The results of that
survey are included here, and have been used in the formation of
the inservice component. (See Appendix A for complete survey.)

The pn"..,se of the clIrvey woe to determin9 the inservice ue0Aq
of public school teachers in Massachusetts. Eight thousand
questionnaires were distributed to eIementery and secondary teachers
throughout the Commonwealth with a total of 2,850 returned. The
response by elementary teachers, pre-school through grade 6, was
1,348 or 47X of tha total response.

Respondents were asked to indicate their needs for inservice
training in seventeen general subject areas thct were divided into
descriptive sub- categozies. Teacher responses to the items included
in the questionnaire suglests that the first priority of inservice
education is the establishment of workshops, seminars, and programs
designed to advance the teachers' skills in understanding and
utilizing knowledge in psychology and huran relations, as it relates
to individualizing educational programs. In the same vein, the
survey indicated that for inservice education to be meaningful,
the emphasis rwqt shift from a subject matter orientation to an
etrphasis on learning theory and the skills needA to cope with the
varied characteristics of learners. These teacher needs, end other
uncovered by the survey, form the framework for the in3ervice
design.
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The Design. The inservice design provides the opportunity for
continuous personal growth through the completion of performance
objectives and the chance for professional career 1,,row:h through
formation of a differentiated staff structure. The design has
three major strengths.

1. School systems participating in this program vill be
committing themselves to a chani;e in present staffilw,
patterns that will have positive aad Jong range effects
on the structure of public school e t 1mcation.

2. A comprehensive student Leaching e;:perienee ties in
closely with the inservicc desic,n, and allows teachers
an uninterrupted pro:1;ression from pre-servicc education
to inserviee education via 1,ceformonce criterio.

3. The design provides teachers with inscrvice assistance
and instruction, both at the University during the strnmer,
and at the teacher's school during the academic year.

As we have mentioned, the METEP inservice program requires
a commitment from both the teacher and his school system toward
differentiated staff development. W' .-re making this request because
we feel that significant strides Lowa::, changing system staffing
patterns must be nade if personnel in cdecntlen arc t^ he used to
their full potential. Out commitment toward differentiated staffing
patterns has been given statewide support by the Massachusetts
Advisory Council on Educatioa (:111CF), which was formed in 1965 to
study the state's public education system and make recommendations
on its improvement. To quote fro.r, 'Arc MAU. report, "New staffing
patterns for elementary and secondary schools should be developed
that make full and appropriate use of various kinds of educational
specialists, professional personnel, beginning or arociate teachvs,
interns in training and para-professional workers." lhe MTEP
design will act upon tWs suggestion by assisting school districts
in the training of their teachers to rcet the challenges of new
staffing patterns.

Itnalizing that this type of commitment necessitates advance
planning by school administrators, the LTEP staff con.acted five
school districts to explain the design and ask for suggestions.
The five western Massachusetts school districts confirmed their

1
Massachusetts Advisory Council on Education. Teacher Cort-

ification_and Cru aration in Massachusetts, Boston: July 1T68,
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interest in this design and provided METEP with letters of intent
to participate. (See Appendix B.)

The inservice program will operate in the following manner.
Teachers will attend tile University for six week during the summer
where they will perform two rules: one as a student, and the other
as an assistant instructor. As a student, the teacher will develop
skills in observational techniques, supervision, and clinical
procedures such as microteaching and strength straining. Emphasis
will also be placed on the utilization of additional staff in the
classroom, i.e., large and small group instruction, seminars,
tutoring, etc. As students, the teachers will also meet performance
criteria in subject areas such as math, human relations, and
language arts. The areas and depth of each experience will vary
according to the needs profile of individual teachers.

As assistant instructors, the teachers will work with METEP
undergraduates preparing them for internships during the following
school year. All teachers will be assigned four interns to work
with during the supmer, and these sane students will he assigned
to them during the undergradnatc's internship--two interns each
semester. Teachers and interns willspcnd approimately two hours
a day together in seminars and micro-teaching clinics. During this
tine teachers will be able to familiarize the interns with the
cooperatinF, school- and its philosn T.pl,y in a way that has net be:

possible beiore.

Both the teachers and undergraduates will find that this design
allows a smooth and logical progression from performance criteria
corpleted at the university to those they will work on in the class-
room. Dr. Kevin Ryan, Director of the VAT program at the University
of Chicago refers to the problcm of transition in his paper "A New
Start For Teachers" when he says, "Right now the major problem in
teacher education is how to bridge the gap between formal n4versity
work in education and skilled performance in the classroom"." The
procedure of bringing classroom teachers and interns together during
the summer will do such to eliminate tha coordination problem Dr.
Ryan writes about. This partnership in the training of interns
Will also help to increase the communication between the University
and local school districts.

2
Dr. Kevin Ryan, "A New Start For Teachers" (unpublished paper,

University of Chicago
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After the inservice teacher completes his summer at the
University, he will return to his school with new skills in subject
matter areas, and evoluation procedures as well as background on
the development of a differentiatod staff. The two interns the
cooperating teacher will have in his room will, act ps ;AIL: core fl ea;

which a differentiated staff viIl grow. As soon as the classroom
Leacher is equipped to handle adlitionnl personnel in Ow morn,
aides will he supplied by the scheol district to conrinue the staff
differentiation. A University resource that +All be available to
assist schools in the implentation of differentiated staffing
is the ore Effective School Personnel lttiiira.ior. i.ask force (EES1T).
11LSFU is centered at the School of Education as a branch of the
Bureau of Education Processions Development of dSOi and will provide
valuable resources, both Inv.in and materisl, for efforts in differ-
entiated staffing.

For school systems that commit twenty-five or more: teachers
to this program, cn site inservice visits will be made. Thi.s on

site. inservice program will include workshops in hnrlan relations,
ways of individuallaing instruction, and specific subject matter
areas; assistance with staff development; and individual guidance in
planning and meeting, performance criteria. Also at the disposal of
the schools will be all the materials produced by METH for its under-
graduate teacher education nrogram. Of specific interer.t to i:Iservice
toach;:r will 1 tho dtv.;loped in Tr..1-11:n 6,101y, Ul

diagnosing student problems, and individualizing inslructien. 'thcr
resources such as videotape equipxent, evalullion natcrials, ctc.,
will be made available during the year for use by interns and co-
operating teachers.

Let us sum up the advantages of the NETEP design to interns,
inservice teachers, and cooperating school systems.

Interns. Continuity Is provided for the interns between the perfovm-
ance criteria he has been working on at the University and those he
will be expected to hater in the classroom.

All interns will work with cooperating teachers who have kno
ledbc of their performance capabilities.

Interns will have an opportunity to t,"et and learn from their
cooperating teachers during the summer.

Because two interns will be assigned to each teacher. they will
have the advantage of peer learning.
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Inservice Teachers. The inservice teacher will receive an attrac-
tive stipend as an assistant insi:ructor during his summer session at
the University, and will receive free tuition for grnduate work
during the year.

The teacher will obtain continuous inservice training in areas
of his need, as well as as:Astance in perfecting his role within a
differentiated staff.

Teachers will gait'. the opportunity to move ahead professionally

within the classroom due to the move toward differentiated staffing.

Cooper.atine Sehr,ol.s. The skills and materials to help the schools
move toward innovative staffing patterns will be available at a
minimmt expense.

The system's quality teachers will have the opportunity to re-
main in the classroom rather than be promoted out in order to con-
tinue their professional growth.

The student-ac:ult ratio will be improved because of the move
toward differentiated staffing, resulting in improved learning op-
portunities for children.

School:, will L.-eve a qualli4 ins.s-evice ViOUAM d.ae' to thcir af-
filiation with METEP.

fulomenteiion. The implementation of the inservice program will
follow the steps outlined in Figure 1. Although these activities are
linearly presented, the last step, "update inservice program," im-
plies the necessary repetition of many of the listed activities.

Summary. The METEP design will provide the inservice teacher with
on site as well as University instruction in areas of the teachers'
need. To complement this instruction, the :!.ETEP staff will be
working with the teacher's school district to implerent changes
in the traditional staffing patterns that have become stifling to
professional growth within the classroom. This design also improves
the present student teaching procedures so that a smooth and logical
step miy be made from the University to the classroon. It is our

conviction that this concentrated these-pronged attack will form
bread groundwork for future changes within the public school systems.
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Introduction. Education is experiencing an unprecedented period of
reform. Never before have there existed so many new programs from which
educators may choose. However, only a few teachers have received adequate
in-service education to prepare them for the many options for change. Be-

cause of their responsibilities for instruction, teachers have little op-
portunity, time or energy to develop skills appropriate for implementing
the new solutions to the persistent problems of education. In fact,
teachers often find themselves running just to keep up with the many
changes. The present study centers on determining what in-service edu-
cation is perceived by teachers to be mos, important for improving school-
ing.

Purpose of the Survey. The purpose of this survey was to determine the
needs for in-service education for public school teachers in Massachusetts.
The investigator sought to identify perceived curricular and instructional
needs of selected teachers. Frequency tabulations of responses to each
item were computed to determine teacher consensus toward needs in in-
service education. Teachers responded to the items by designating if
method, content, or method and content best represented their needs.

One description of in-service needs is found in the perceptions of
teachers who are close to the problems associated with the educational
programs of the schools. In this study, not all dimensions of in- service
needs are considered. Rather, the variables selected for gaining teacher
perceptions were those thought to reflect current curriculum movement
and present instructional trends.

Selection of the Sample. Eight thousand questionnaires were distributed
to elementary and secondary public school teachers throughout the Common-
wealth. The teachers participating in the survey were designated by
superintendents from demographically different school systems. Each

superintendent was instructed to distribute the questionnaire randomly
to teachers representative of the total system. The number of question-
naires returned totaled 2,850. Following is a specific account of the
educators responding to the questionnaire:

Figure 1

NHO WERE 111E EDUCATORS WHO RESPONDED TO THE QUESTIONNAIRE?

Teachers (2850) I of responses % of total
.__.

Pre-school and kindergarten 58 2

Primary grades (1-3) 628 22

Intermediate grades (4-6) 662 23

Junior High School 518 18

Senior High School 915 32

No response 60
,
I
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School systems were selected on the basis of diverse demographic
conditions so that a larger cross-section of schools would be character-
ized. In this way it was possible to insure that teachers from varied
school systems would report their perceived needs for in-service educa-
tion. The teachers were selected randomly and results were generalized
to the total sample.

Interpretation of Data. Respondents were asked to indicate their needs
for in-service training in seventeen general subject areas that were
divided into descriptive sub-categories. Several interesting trends
emerged from the data. The priority ranking of the general categories
was as follows:

Figure 2

PRIORITY RANKING ACCORDING TO TOTAL RESPONSES

I. Psychology 10. Curriculum
2. Science 11. Aesthetics
3. Instruction 12. Health and Physical
4. Language Arts Education
S. Mathematics 13. International Ed.
6. Media--Educational 14. Guidance

Communication IS. Foreign Language
7. Social Studies 16. Vocational-Distributive
8. Student-Centered Teaching Education
9. Administration 17. Early Childhood Ed.

The frequency distribution of responses to the items in the survey
revealed the teacher needs. Following is a report of the teacher responses
to all items included in the in-service questionnaire:

Figure 3

TEACHER RESPONSES

Mathematics

Method Content

Both
Method &
Content

Modern Mathematics 235 126 554

Algebra 42 46 94

Calculus 28 48 65

Programs for the Underachiever 271 91 640
Programs for the Gifted 125 108 411

Probability and Statistics 15 63 81

Others 11 11 45
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Science

Method Content
Both

Method
Content

Modern Biology 27 69 143

Modern Chemistry 18 46 84

Modern Physics 14 43 80

Earth Science 45 92 179

Physical Science 29 66 118

General Science 67 96 265

Marine Biology 24 90 121

Laboratory Procedures 68 35 158

Programs for the Underachiever 117 62 379

Programs for the Gifted 102 74 327

Creative Science Techniques 150 75 358

Conservation and Environmental
Education 38 69 183

Others 3 9 31

Health and Physical Education
Health Counseling for Nurses 5 8 29

Narcotics and Smoking Education 49 101 290

Sex Education 125 91 482

General Health Education 54 82 224

Physical Education 51 64 185

OuLdoor Education 41 68 150

Others 6 5 24

Psychology
Educating the Underachiever 246 127 599

Educating the Gifted Student 147 87 375

Child Psychology 49 114 158

Teaching the Retarded Student 62 48 182

Sensory-Motor Perception 50 73 270

The Emotionally Disturbed Child 155 108 454

Human Relations in the Classroom 145 175 506

Others 12 7 47

Guidance
Methods and Techniques of Testing 49 43 127

Vocational t Academic Counseling 61 64 157

Human Relations 57 62 184

Others 50 76 147

Social Studies
The New Curricula 59 166 370

Civilizations of Asia 14 121 1.11

Civilizations of Africa 15 133 149

Black History in the Social
Studies Curriculum 16 152 254
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Social Studies (continued)_______
Anthropology
Sociology
Programs for the Underachiever
Programs for the Gifted
Others

International Education

Method Content

Both
Method
Content

14

25

93
68

4

118

93

75

68

10

141

125

369

262

34

Civilizations of Asia 12 108 80

Civilizations of Africa 15 109 77

Civilizations of Latin America 18 109 84

Teaching International Relations 47 86 165

Problems in the Developing
Societies 18 71 112

Teacher-student Exchange
Programs 40 70 93

Programs in Cross-cultural
Immersion 25 49 101

Others 1 4 3

Aesthetics
Arts as the Focal Point of a

Curriculum 19 49 113

An Integrated Arts Curriculum 41 65 206

Aesthetics and the Rational
Curriculum 8 37 58

Self-expression and Understanding
Through the Non-Verbal Arts 45 77 218

New Techniques for Teaching the
Arts: Music, Art, Dance
Dramatics 84 62 270

Daily Use of the Arts by the
Elementary Classroom Teacher 113 111 484

Others 4 4 24

Language Arts
Written Composition 165 92 436

Linguistics 71 118 382

Speech Correction 87 44 187

Grammar 96 72 236

Fundamentals of Teaching Reading
Severe Reading Problems
Programs for the Underachiever 153 89 616

Programs for the Gifted 90 96 419

Others 8 7 41
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Foreign Languages
Method Content

Both
Method &
Content

21

11

34

30

35

19

5

46

23

27

54

24

38

9

76

63

80

104

87

73

22

The Physiology and Psychology of
Language Learning

Analyzing and Teaching in Cross -
cultural. Concepts

Teaching of Foreign Literature
New Curricular Developments
Materials and Equipment Testing
Romance Languages
Others High on Creative Methods

and Technique of Teaching

Instruction
Classroom

Management Problems 230 83 313

Classroom Creativity 248 188 599

Orientation for Beginning Teachers 103 78 247

Individualized Instruction 226 85 466

Others 119 271 396

Curriculum
The Teacher's Role in Curriculum

Development 58 319 257

Current Thouties of Learning 31 204 144

Examination of Recent Changes
in State Curricula

Federal Programs, Current Trends
and Effect on Curriculum
Development 42 238 217

.Pre-School and Kindergarten
Programs 15 58 168

Developing an Emotionally Based
Curriculum 37 108 196

Others 8 4 22

Student Centered Teaching
Using Students as Teacher

Assistants 273 108 294

Improving Student Government 61 45 84

The Use of Learning Contracts
and Learning Interviews 52 44 84

Developing Learner Initiatives 166 78 260

Group Problem-Solving Skills 123 72 229

Student Planned and Administered
Curricular Programs 49 40 131

In-School and Inter-school
Student Tutoring 83 53 139
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Student Centered Teaching (continued) Method Content

Both
Method
Content

Student Evaluation of the Teaching-
Learning Process

Others

Early Childhood Education

88

3

79

3

165

11

Child Development including
History, Research and
Current Trends in Cur-
riculum Development 31 100 131

Restructuring Kindergarten
Programs 18 55 147

Others 1 4 12

Media-Educational Communications
Systems Applications in Education 32 64 114

Computer Assisted Instruction 62 91 230
Information Systems for Indivi-

dualized Instruction 45 103 214

Creative Approaches for Librarians
and Audio-Visual Coordinators 27 48 109

Fundamentals of Media 30 79 127

Use of Multi-media Approaches
in the Classroom 193 142 456

The Art of Film 47 74 155

Using the Computer for School
Management 50 51 85

Vocational Training on the
Computer 26 31 100

Computer Use in Accounting, Mathe-
matics, and Science 34 49 179

Others 1 5 13

Vocational-Distributive Education
Current Trends and New Concepts 31 77 137

Systems Application of Work -Study
Programs 42 48 122

Industrial Arts 11 24 71

New Careers--a New Concept in
Adult Education 16 64 113

Others 2 10 32

Administration
Developing a Flexible Schedule 120 107 302

Preparing Departmental. Budgets 65 70 147

Problems of Administration 42 109 175

Acquisition and Use of Federal
Funds 69 108 184

School Plant Planning 23 55 95
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Administration (continued)

Method Content

Both

Method &
Content

Organization and Administration
of Work-Study Programs 31 52 128

Public School Law 26 160 145

The Use of Microteaching to Improve
Teaching Performance 53 63 193

Systems Applications to Education 2 10 32

Management Decision-Making 3 3 11

Implementing a Differentiated
Teaching Staff 7 17 52

Major results of the frequency tabulations show that teachers
desire in-service training in modern mathematics and perceive the need
for continued attention to be given to helping teachers with creative
ways to teach science. In the Health and Physical Education category,
a consensus was expressed toward providing in-service programs in sex
education. Also, attention should be given to the topics of narcotics
and smoking. The school is accepting larger responsibility in these
important and controversial areas and teachers need supporting services
to prepare them for coping with the complexities of such compelling
topics. The major category of Psychology received more attention than
any other dimension. It is here that the item of educating the under-
achiever received a significant response. The need for in-service to
center on the emotionally disturbed child was expressed. Further, a

large number of teachers thought it was important to consider human
relations in the classroom.

The tabulations suggest that teachers need in-service help in
the new social studies curriculum and they desire training in black
history as part of the social studies curriculum. The arts were a

concern of the teachers. Specifically the respondents expressed in-
terest in an integrated arts curriculum and the understanding and
expression of self through the use of non-verbal art media. Teachers
perceived a need for in-service help in new teaching techniques for
music, art, dance, and dramatics. Elementary teachers desire supporting
services related to the daily use of the arts in the classroom. Writ-

ten composition and linguistics were high priorities in the Languay.
Arts category. Again, there was an expressed need for assistance in
programs for the gifted and underachiever. Programs for the latter

were perceived to be most important by the respondents.

The categories of Instruction and Curriculum received considerable
attention. All items under instruction represented priority needs for

teachers. Programs in individualized instruction and creative class-

room teaching were most in demand. A significant number of additional
instructional needs were also expressed. Teachers desire in-service
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training in the diagnosis of learning problems, the prescription of
learning opportunities appropriate for each individual learner, and
the evaluation of student progress.

The teachers reported a need to consider the teacher's role in
curriculum development. They were particularly interested in determin-
ing what content is included in the curriculum. Interest in recent
changes in state-developed curricula was non-existent.

Group problem-solving skills, student initiated learning, and
students serving in a teaching role are the priority in-service needs
in the category of Student Centered Teaching. When considering the use
of media for learning, the teachers were interested most in computer
assisted instruction and the use of multi-media approaches in the
classroom. Responses in the final category of Administration reveal
that there is a perceived need for in-service programs in flexible
scheduling and micro-teaching to improve the effectiveness of teaching
performance.

Summary. The scores attached to these topics suggests that teachers
consider in-service education aimed at the learning process to be a
priority. Further, the responses stress the importance of instruction
reaching all children. There was a significant emphasis placed on
educating the underachiever and the gifted student. This priority was
represented throughout the subject matter categories of Mathematics,
Science, Social Studies, and Language Arts. The consistent emphasis
placed on the underachiever and the gifted student suggests that it
is one of the most critical problems to be included in in-service pro-
grams. The indentification of this problem points to the need for in-
service education that centers on the diagnosis of individual learning
problems and the prescription of alternative learning opportunities.
In other words, the universities should provide experiences for tea-
chers to become skillful in individualizing instruction and capable
of reaching all students no matter what the nature of the pupil popu-
lation in the classroom.

It seems that the sampled teachers perceived themselves as being
more knowledgeable and capable in the subject matter areas than they
are in coping with the varied characteristics of learners. The sug-
gestion that for in-service education to be meaningful the emphasis
must shift from being solely on teaching to an emphasis on learning
seems to be confirmed by our survey. Despite the continuing importance
of solid grounding in subject matter, the institutions charged with the
training of teachers must attend to the compelling need for in-service
programs that concentrate on understanding the learner and the teacher's
relationship to individual students.

In a general way, the teacher responses to the items included in
the seventeen categories of the questionnaire suggest that the first

571



priority of in-service education is the establishment of workshops,
seminars, and programs designed to advance the teachers' skills in
understanding and utilizing knowledge in psychology and human rela-
tions as it relates ro individualizing educational programs. Teachers
currently do not have a repertoire of these complex instructional
skills. The institutions of higher education must now provide pro-
grams for coping with this expressed need for sensitive and conscious
teaching. If the,institutilns do not respond, they will continue to
produce teachers who are outdated before they enter the classroom.
Further, the many teachers who face the day to day jobs of schooling
will be forced to rely on ineffective means for providing learning
for all students.
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SCHOOL OF EDUCATION

October 25, 1968

Dear Colleague:

ywa ,e./1641Jaatie&i,(UA)
&mmovrit

&ffriorite guayvale/xi

.5Zierzi4 every

The newly established Center for the Study of Innovations in
Education at the School of Education is conchneting a state survey
of teacher in-service needs. This questionnaire is the major part
of the survey and the data collected will insure that workshops and
in-service activities are directly related to your perceived needs.

Your responses will be tabulated by computer and compiled with the
information received from others within the State. The resulting
data will be of value in the present planning and future operation
of a local and regional network of in-service programs offered by
the School of Education, The findings of this survey will be made
available to you in a report that will be sent to your district at
a future date.

We would appreciate it if you would complete this questionnaire and
return it in the postage-paid reply envelope provided for your con-
venience by December 1, 1968.

If we can be of assistance to you in your professional work, please
do not hesitate to contact Dr. Robert Sinclair, Director of the
Center for the Study of Innovations in Education, at the School of
Education. Thank you for your cooperation.

Dean

DWA:nak

23/5 7 4



INSTRUCTIONS: Please answer all question. by checking the appropriate box and

I. I

by filling

J

I.

in Information where Indicated.

At what school level sae you presently teaching,
Preschool nde rgarten
Primary grades 11.31 1.2 1

Intermediate grader (4.61 1.3 1Junior high school 1.4 )Senior high school 1,5 )
2. Number of year. of teaching experience?

I ) 2,1 I
4 10 :.2 1

11 20 2 3 I
21 35
Over 35

2.4
2.5

11

3. Degrees held.
Normal school diploma 3.1 1

Bachelor's . 3. 2 J

Master's 3. 3 1

Doctorate 3.4 1

Others 3. 5 1

4. Under the general headings below are listed a which 'night 'Jr. of interest to you (mathematics,
science, health and physical education, psychology, guidance, social studies, international educa-
tion, aesthetics, language arts, foreign languages, instruction, curriculum, student centered
teaching, early childhood education, media -educational communications, vocational education,
administration). Please indicate any specific areas that interest you, including the relevant grade
levels, by placing an "M" within the brackets If you are Interested in the instruction emphasizing
methodology and ''C" if you wish that the instruction focus upon new content, Place "MC" if you
would like the instructior to emphasize both. If you would like to suggest a workshop In an area
not listed, please write in your suggestion and indicate the appropriate grade level.

Mathematics

Elementary
School

Junior Senior
High High
School School

4.1
4.2
4.3

4.5
4.6
4.7
4.8

4.9
4.10
4.11
4.12
4.13
4.14
4.15
4.16
4.17
4.16
4.19

4.20
4.21

4.22
4.?1
4. 24
4.25
4.:5
4.27

I 1

I 1

( /

1 1

I /
I /
I 1

1 1

I /
[ 1

1 3

1 1

1 )
1 /
I 1

1 )
[ 1

r 1

r 1

r 1

1

I
)
1

1

1

1

I
1

I

I

I
I

1

I
1

1

I 1

I )
I 1

I I
I I
I I
I 3

I /

I 1

I

1 I
I I
1 1

1 1

I 1

1 1

1 1

; I 1

1 1 1

1 1 1

1 I I
1 t )
1 I I
) I 1

1 I 1

) [ 1

1 [ 1

I I
r 1

r )
1 )
I 1

1 /
I 1

r /

r /
1 1 1

I 1

I I
1 )
1 1

I I
I /
I 1

MoJern Math2z....atict
Mitre Geometry
Algebra
Calculu
Programs for the Underachiever
Programs for the Gifted
Probability and Statistics
Others

Science
Modern Biology
Modern Chemistry
Modern Physics
Earth Science
Physical Science
General Science
Marine Biology
Laboratory Procedures
Programs for the Underachiever
Programs for the Gifted
Creative Science Techniques
Conservation and Environmental

Education
Others

Health and Physical Education
Health Counseling for Nurses
Narcotics and Smoking Education
Sex Education
General Health Education
Physical Education
Outdoor Education
Others

4.28
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Psycholuzqy

Educating the Underachiever 4.29
Educating the Gifted Student 4.30
Child Psychol,Ty 4.31
Teaching the Retarded Student 4.32
Sensory-Motor Perception 4.33
The Emotionally Disturbed Child 4.34
Human Relations in the Classroom 4.35
Others 4.16

Elementary
School

I

Junior
High

School

Il

II
[1

I

fl
(1.

1 [I

)1

flI)
1 II1

i
f
(1

III

f(I
f

1 f

1 1

II I

I
1 f)

))

I

r)
1 f

1 f

1 f1
1 f

1 f)
fl

)1 fl
I
1 [II)
I f /
I I)

II

f 3flI)

1 ( I

I 1 I
) I I
I I ]

I 1 1

1 1 I
I I /

1

I
1

1

1

1

)
1

1

1

1

)

3

Guidance
4.37

Methods and Techniques of Testing 4.38
Vocational and Academic Counseling 4.39
Human Relations 4.40
Others

Social Studies
The New Curricula 4,41
Civilizations of Asia 4.42
Civilizations of Africa 4.43
Blact History In the Social Studies

Curriculum 4.44
Anthropology 4.45
Sociology 4.46
Programs for the Underachiever 4.47
Program. for the Gifted 4.48
Others 4.49

International Education
Civilizations of Asia 4.50
Civilizations of Africa 4.51
Civilizations of Latin America 4.52
Teaelilng Relations 4.51
Problems in the Developing Societies 4.54
Teacher-student Exchange Programs 4.55
Programs in Cross - cultural Immersion 4.56
Others 4.57

Aesthetics
Arts as the Focal Point of a Curriculum sg
An Integrated Arts Curriculum 4.59
Aesthetics and the Rational Curriculum 4.60
Selfexpresslon and Understanding

Through the Non-Verbal Arts 4.61
New Techniques for reaching the Arts:

Music, Art, Dance, Dramatics 4,62
Daily Use of the Arts by the Elementary

Classroom Teacher 4.63
Others 4.64

Language Arts
Written Composition 4.65
Linguistics 4.66
Speech Correction 4.67
Grammar 4.68
Fundamentals of Teaching Reading 4.69
Severe Reading Problems 4.70
Programs for the Underachiever 4.71
Programs for the Gifted 4.7?
Others 4.73

Foreign La n u ages
The Physiology and Psychology of

Language Learning 4.74
Analyzing and Teaching in Cross -

cultural Concepts 4.75
Teaching of Foreign Literature 4.76
New Curricula r Developments 4.77
Creative Methods and Techniques

of Teaching
Materials and Equipment Testing 4.78
Romance Languages 4.79
Others 4.80
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Junior Senior
Elementary High lligh

School Scheol School
Instruction

Methods of Confronting Classroom
Management Problems 4.81 ( I I 1

Classroom Creativity 4.82 ( I I I
Orientatioi, for Ileginning Teachers 4.03 1 1 1 1

Individualized Instruction 4.84 ( I ( 1

Others ___. 4.85 f / ( 1

1 1

f 1

I 1

f 1

f

Curriculum
The Teacher's Role in Curriculum

Development 4.86 1 1 I I 1 1

Current 1 htories of Learning 4,87 1 1 I I 1 1

Examination of Recent Changes in
State Curricula 4. B8 I 1 I' 1 f I

Federal Programs, Cu rrent Trends
and Effect on Curriculum
Development 4.89 1 I ( 1 1 1

Pre-School and Kindergarten Programs 4.9D 1 / 1 1 I 1

Developing an Emotionally Itased
Curriculum 4.91 [ I I / I /

Others 4.92' ( I I 1 I 1

Student Centered Teaching
Using Students as Teacher Assistants 4.93 1 1 I

1 f 1

Improving Student Government 4.94 1 1 f 1 I 1

The Use of Learning Contracts and
Learning Interviews 4.95 1 1 f I ( )

Developing Learner Initiatives 4.96 ( 1 f 1 f 1

Group Problem-Solving Skills 4.97 1 1 f 1 I I
Student Planned and Administered

Curricular Programs 4.98 ( I I 3 I 1

In-school and Inter-school Student
Tutoring 4.99 1 1 f 1 f 3

Student Evaluation of the Teathing
Let.rt.ing rrOCCCJ 4,10n [ 1 1 1 ! 1

Others 4.101
1 1 f 1 I 1

Early Childhood Education

Child Development including History,
Research, and Current Trends
in Curriculum Development 4.102

Restructuring Kindergarten Programs 4.103
Others 4.104

Media-Educational Communications

Systems Applications in Education 4. 105
Computer Assisted Instruction 4. 106
Information Systeme for Individualized

Instruction 4.107
Creative Approaches for Librarians

and Audio-Visual Coordinators 4.108
Fundamentals of Media 4.109
Use of Multi-media Approaches in

the Classroom 4.110
The Art of Film 4.111
Using the Computer for School

Management 4.112
Vocational Training on the Computer 4.113
Computer Use to Accounting, Mathe-

matics, and Science 4.114
Others 4.115
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Vocational-Distributive Education

4.116

4,117
4.118

4.119
4.120

Eletnenta ry
Sc hool

Junior
High

School

Senior
High

School

(

I

1 )

(
( )

1 1

)
1

)

1

1 1

/

Current Trends and New Concepts
Systems Application of Work-Study

Programs
Industrial Arts
New Careers - a New Concept in

Adult Education
Others

Administration
Developing a Flexible Schedule 4.121 ( 1

1 ) 1 1

Preparing Departmental Budgets 4.122 ( 1
1 ) 1 1

Problems of Administration 4.123 1 )
1 ) 1 )

Acquisition and Use of Federal Funds 4.124 1 1
1 1 1 I

School-Plant Planning 4,125 ( ) ( 1 1 1

Organization and Administration of
Work-Study Programs 4.126 1 ) f 1 1 1

Public School Law 4.127 1 ) 1 ) 1 )
The Use of hitcroteaching to Improve

Teaching Pe rfo rma ace 4.128 1 )
1 ) I /

System Applications in Education 4.129 I 1 1 1 ( 1

Management Decision-Making 4. 1 30 ( 1
1 ) ( 1

Implementing a Differentiated Teach
log Staff 4.131 1 1

1 ) 1 1

Others 4. 1 32 i 1 I ) I 1

S. If the Center for Innovations were to provide in service education opportunities for you 04 a
regional basis, which suggested location would be most convenient and what instructional unit
would you give highest priority? (Note: mark location by writing in the program priority:
I.e. Modern Math next to Pittsfield, if that is what you desire.)

Amherst Greenfield Newton
Athol Holyoke North Adams
Bedford Lawrence Pittsfield
Boston --- _-- Lov,,ell__ Cniin,y
Brookline_ Salem _ _._.
Cambridge Malden Springfield
Fall River Manchester Waltham
Falmouth Needham Worcester
Framingham. Ncw Bedford Other location not listed:
Gardner Newburyport

6. Are you now participating in college or university level studies?
Yes 6.1 [ 1

No 6. 2 ( )
Undergraduate 6.3 1 1

Graduate 6.4 ( 1

Others 6.5 ( I
7. Which day is moat convenient for you to participate in weekly workshops?

Monday 7.1
1 1

Tuesday 7.2 [ 1

Wednesday 7.3 ( )
Thursday 7.4 1 )
Friday 7.5

1 1

8. What time is convenient? (Check more than one if you wish. I
4:00 - 6:00 PM 8. 1 ( )
7:00 - 9:00 PM 8.2 1 )
Others 8.3 ( 1

9. If a workshop were schedUled for a Saturday :naming, from 9.,10 to 11.00 AM, would you
attend?

Yes 9.1 1 1

No 9.2 1
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10. Would you participate in a 1 or 2wee3 intenrive inservice program during the aurnmer
in the folloing areas

hiicroteaching 10.1 1

Flexible Sckeduling 10. 2 1

Individualized
Instruction 10.3 1

Technology 10.4 )
Elementary Reading 10.5 )
Secondary Reading 10.6 )
Other/ 10.7 )

11. If your answer to the previous question is Yes, which month would be preferable?
July 11.1 I
August IL 2 1 1

12. Would you be interested in attending I, 2, or 1 day conferences in the following general
areas during the school year" 1 Day 2 Day 3 Day

Creativity in the Elementary Classroom 12.1 I ) J I 1

Individualired InetrJetion 12.2 1 1 1 1 1

International Education 12.3 I I 1 1 1

Children siith Learning Pieabilitie a 12.4 1 1 / 1 1

Urban Education 12.5
Aesthetics 12.6 1 1 1 1 1

Technology 12.7 1 1 1 1 1

ifuman Relationa 12.1
Institutes for School Committee Mernberr 12.9 I I 1 1 1

Content Arvat I Pi e ? t e Specify) 12.10 I 3 3 I 1

Otlot it 13.11 I 1 1 1 1

13. Given six incentives for Allicipating in an Ierervice program, rank according to impor-
tance your reasons for enrollment, i.e. If ray increment is the moat Imptrtant reason,
rank it I. Rank decreasing levels of importance with 2, 5, 4, 5, and 6 and 7.

Desire to grow professionally 15.1 1

College Credit 11.2 11
Certification P.equirernente 13

Revitalization 1).4
Pay Increment 13.3
Promotion 13.6
Others 11.7 1

14. Would you be interested in Nerving as an instructor frt. an inservice w-orksho p?

Yea 14.1
No 14.2
Not sate 14.

1 1II
1 I

15. The Scheel of Education welcomes avy enrrirrento which you feel would be releant In its
plannir for the funire. Kindly include such tknughts at spectal problem. that the School
of Education could heap retolve, ideas on how In improve education, and ways In which
you feel that the Scheel of Education could Join with you in purraing cdacatienal improve-
ment.

16. Name and School Model If you desire.
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GREENFIELD PUBLIC SCHOOLS
GREENFIELD, MASSACHUSETTS

William R. VINIt, Smperimendm

August 6, 1969

Dr. W. V. Fanslot
School of Education
University of Yassachusette
Amherst, Massachusetts

Deer Dr. Fanslow:

This is to certify that the Greenfield Public Schools
are vitally Interested in your proposed program of "Cooperative
Teacher Trai.i.ing" and wholeheartedly endorses the project.

We will be most happy to participate in the provem nn
will give complete cooperation and agsiltnne in inturing ate
success.

If there is any further effort we can nake to insure that
this project is funded, please let us know. We look upon the
concept of the program as a truly forward step in the prepara-
tion of teachers for classroom duty.

Sincerely,

LABRAJ
William R. Wright
Superintendent

Ortenif,eld &hall
Develop the atitr, to thin4.

Onre thorough trsinit g in fundaments! 'Villa.
Develop ir-edhthitt. desirable attitude', led or Jnd character.

Develop lt notelet'''. and undeist ending as the metistitt cf the pupil permits.
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Curriculum Development
ISSOMMEMEMOW31:9:71U=3713VE7ZEUMEILM.

ASSISTANT SITERINTENDF.NT
Louis 1. Reber%

DIRECTORS
Catlett K. treccl% Alathemntirs
JAn D. /Isf Idco Sochi Studio

. Ii ,rain C. Najimy Etep/ish
Anne E. Neatdi S.:4rue

Dr. William Fauslow, Director
Teacher Training
University of Massachusetts
Amherst, Masaachusetts

Dear Dr. Fanslow:

August 7, 1969

The Pittsfield Public Schools have long considered
the desirability of improving the teacher-training ex-
perience in our schools. An opportunity to cooperate
more fully with the University of Massachlwots in train-
ing personnel would certainly be welcome. We desperately
need people who are equipped to handle a variety of assign-
ments in the classroom in addition to staff people who have
been trained to work with other professionals and para-
professionals in the same classroom. We therefore request
that the University of EasSachusetts give serious con-
sideration to the establishment of a Teacher Education Pro-
gram which would better meet our needs while at the same
time providing an opporttnity for a more reaninrful learn-
ing experience for student teachers and staff alike.

Specifically, we would heartily recommend a program
containing these elements:

3. Preparation for teacher training during the summer
months which would concentrate on both the usual
practicum components and whatever added subject
matter instruction was deemed necessary.
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- page two -

2. An opportunity for cooperating teachers from the
Pittsfield Public Schools to attend the same sumer
training session as supervisors and trainees of
those Oth whom they would work during the following
year. Cooperating teachers should be paid as well as
given course benefits at the University.

3. The cooperating teacher, in undertaking this assign-
ment, would be obligated to accept the same four
student teachers during the school year in some sort
of differentiated staff organization. Cooperating
teachers could work with two of these interns each
semester.

4. The Pittsfield Public Schools would be interested in
sending fifteen to twenty teachers to the University
for participa'don in such a program.

The advantages to the Pittsfield Public Schools, were such
a program funded, are many:

1. Joint working and planning between cooperating
teanhers pnd practice teachers provides rrwatur
opportunity for significant educational achievement
during the school year. The cooperating teacher is
afforded an opportunity to assess the strengths and
weaknesses of the student teachers and to develop
effective rapport.

2. I think that such s cooperative venture will cer-
tainly help to improve the prospective teacher's
image of the school system in which he w!11 gain
his first practical experience and will hopefully
increase the school's likelihood of attracting out-
standing candidates.

3. Pittsfield would be given the opportunity to explore
the exciting possibilities offered by differentiate'
staffing. This model might then be adopted in ot',er
classes and result in better staff utilization and
improvement of the instructional mode.

LJN/cdk

X Louis
2

Hebert
Assist it Superintendent
Curriculum Developreht

/-4-41r-
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THE PUB.CIC SCHOO.CS of SPWINGFIE.CD, LICASSACHUSETTS

lode E. Deady, Superintendent

Dr. Willem B. Fanslow
Director of Field Experience
School of Education
University of Massachusetts
Amherst, Massachusetts 01002

Dear Dr. ?swam,:

Central Office
195 State Street

01103

August 12, 1969

Thank you for sending me a copy of yelr proposal to improve the teacher
training program at the University a. Massachusetts. Reviewing it has
confirmed any positive attitude towards the project which I discussed
with you last week. The problem of improving teacher training programs is a
provocative one which has failed to receive suffielent anotints of critical
analysis and creative thinking in the past. I h^lieve ycrr plan to
train "Clinical Professors" to work in the training of prospective
teachers prior to serving as their supervisors during the practicum will
bring a continuity to the whole process which has been lacking in the past.
It will lend status to teachers from our school system participating in
the program, it will compensate them for their efforts, and the pmtence
of two student teachers in the classroom each semester with the supervisor
will enable ug to experiment with various differentiated staffing
techniques which can result in better educational opportunities for
students here in Springfield.

We commend your efforts and look forward to cooperating with you in the
implementation of this proposal when it has been funded.

JED:Jf

S

:0 1141
JdEOI E. DEADY
Superintendent of Schools
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CITY OF HOLYOKE
MASSACHUSETTS

Zip Cod. 01040

Dr. Marcella R. Kelly, Superintendent
HOLYOKE PU3UC SCIIDOLf

91 SUFFOLK STIUET

.11/-364

Assistant Professor William V. Fanslow

School of Education

University of Massachusetts
Amherst, Massachusetts

September 19, 1969

Dear Professor Fanslow:

You will be pleased to learn that at the September 15 meet-

ing of the School Comnittee the nine rembcts present voted unanimously
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EVALUATION AND RESEARCtI

Introduction

In this section, a framework for the evaluation and research
components of ETEP will be outlined. However, it is not the
purpose of this report to exhaustively cover all aspects of the
evaluation and research componente. The purpose is to present an
overview of the main stens and techniques to be used. And just as one
should conceive of HLTLP as a flexible, ever-developing program, the
evaluation and research components should be thought of in the same way.
At the present moment, evaluation methodology is emerging - as newer and
better evaluation techniques are discovered our components will be
modified accordingly. It is expected that this section of the report
will serve as a'starting point' for the group charged with the respon-
sibility of developing the research and evaluation methodology in Phase
III of the project.

The role of the elementary school teacher is changing and will
continue to charge in the future. In order to answer the criticisms
leveled at existing teacher training programs, educators arc finding
it necessary to devise radically new approaches and experiment with
various innovations for training teachers. HETEP is one of a few new
models which purports to bring about the necessary changes in teacher-
training programs. Evidence must be otade evailable to deterran:: if
this is so. For this reason it is necessary to engage in evaluation
studies. Certainly, any progress in education is dependent on effective
evaluation. It would be foolish, to say the least, to implement
innovations into teacher-training programs on a large scale basis
without first empirically demonstrating their usefulness. At the same
time, because so little is known about the variables instrumental in
turning out good teachers, there is a Feavy demand for basic research
in the area of teacher-training. This point is made by Gage (1964)
and others. It is expected that the research studies conducted within
HETEP will salve some of the current problems in teacher- training as
well as problems related to other aspects of education which exist
today.

One can argue, and rightly so, that every innovative project like
HETEP needs an evaluative component; if only because the government
has invested a large sum of money in the project and deserves to see
the results of their investment. In the case of HETEP however, an
effective evaluation takes on increased importance when one considers
the implications. Penning the outcome of the evaluation are decisions
which will affect the future development in the design and functioning
of teacher-training programs. Thus it is imperative that every effort
be made to evaluate HLTEP with the best techniques available, at all
levels of operation and in every way possible.
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Unfortunately, from the point of view of the project director,
evaluation methodology is only now being developed. This, of course,
complicated the problem of doing an effective evaluation. A variety of
evaluation models eNist, desig:Ied for different purposes, each with
certain advantages and disadvantages when applied to METH. These
include models for Title 1 and IV projects and curriculum projects
among others. Included among those who have directed attention to
evaluation models have been Hastings (1906), WilhellAs (1967), neon
(1967), Glaser (1967), Scriven (1967) and Stuffleheam (1966) . Many
of these models are at least partially useful for the evaluation of
METEP. Rather than adopt one model as a guide, we have taken sugges-
tions from a wide selection of writers. In some cases, because of con-
flicting viewpoints, we have had to make certain decisions concerning
our own evaluation model.

Before describing the evaluation and research cmTonents for
METEP, it would be useful to backtrack and describe the purposes of
evaluation and research in this project and also note the differences
between the terms. According to Vemphill (1969), "In many instvaces,
no distinctions are made between evaluation and research." Bal:ei (1969)

goes on,
Although logically and perhaps somanticaUy, one can
distinguish between research and evaluati:mi, it is not
very useful to base that distinction on a review of
literature dealing with curricoitim research ,.)od
evaluation on the basis of the terms used by the authors
in the titles and the operational definitions assigned to
the terms in the articles is nearly impossible.

In spite of the associated difficulties, we will attmpt to make the
distinction in METEP.

The purposes of evaluation in this project are two-fold: first,

it provides a way of making decisions concerning revision, refining,
and discarding facilities, materials and methods. Scriven (1967)

refers to this as "formative evaluation". Formative evaluation
techniques are employed when one is interested in revising an ongoing
project. On the basis of reliable and valid e,pirical evidence
obtained by objective means (if possible) decisions are made to
modify deficiencies in the program. Recently Scriven (1967) and
Stake (1967) have argued that even some evaluators are capable of
making objective value judgments. Formative evaluation leads to

trial-revision cycle.

The second purpose of evaluation is to determine the overall
effectiveness of the project. This kind of decision making is
referred to by Scriven (1967) as "summative evaluation".
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Almost all summative evaluation is comparative; however in some cases,
it is simply a description of the outcomes of he project. It is
note-vortby that not all evaluators are convinced of the usefulness of
comparative studies. This point will be discussed in more detail later.

In differentiating between summative and Cnrmative evaluations, Ahmann
(1967) made a point which is relevant here. He said that the dis-
tinction between summative and formative evaluation is less clear than
it appears to he. The distinction cannot usually be made until the
use which is going to be made of the evaluation data, and by whom,
is determined.

The purpose of basic research in this project is to add to our
knowledge of the practices and methods of education (Hemphill, 1969).
In order that useful, generalizable research results be obtained, it
is imperative th attention be given to the specification of treat-
ments and experimental designs.

In noting the differences between research and evaluation,
Hemphill (1969) says,

Evaluation differs front basic research in its
orientation to a specific program rather than
to variohlos COMMON to many pi.og-...(Inn. tell

objective of educational research is to gain
generalizable knowledge about the practice of
education; evaluation seeks to provide a basis
for making decisions among alternatives. Thus,

evaluation is concerned with questions of utility
that involve value and judgment.

Finally, it should be mentioned that it is expected that a wide
variety of evaluative techniques and experimental designs will be
used in the project. Obviously, no one technique and experimental design
will he sufficiently useful to measure every objective of the program.
For example, in the case of evaluative techniques, when we are inter-
ested in evaluating (summative evaluation) a mnitiplc-choice test
constructed by an instructor in the program, we will use the technique
of item analysis. Whereas when we are concerned with the attitudes
of students in the program, we will make use of questionnaire data.

The remainder of this r.Tort is divided into six major sections.
In th? following section is a description of some of the data which
will b,:! collected on the ttudents entering and leaving the program
upon graduation. Tire following sections describe the formative eval-
uation, stm*Telcive evaluation, and basic research components of MUFF.
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`a the final two section of this report: are short discussions of the
purposes and composition of an evaluation and research committee, and
soon. suggested procedures for disseminating information on the project.

591



Collection of Background information

In order to facilitate the evaluation (fomative and summative)
and the basic research, it will be necessary to administer a diverse
battery of tests to students entering the program. The same battery
of tests will also be administered to graduating students. To sup-
plement this, biographical and hlgh school records eA the students
will be collected. For the purposes of comparison the same data will
be collected on several other large groups of students in different
universities. It will be useful to know something about the com-
paribility of the input and the output in different institutions.
It would not be surprising for example to find differe,ces in the
groups on certain psychological variables such as risk-taking. A
reasonable h-dothesis would be that students enrolling in an ex-
perimental program would he more likely to be high risktakers than
students enrolling in more conventional progyams.

The battery will include tests to measure intelligence and a
variety of aptitude, achievement .1nd personality variables. Tests
to measure specific factors of intelligence will be chosen from
Guilford's "Structure of Intellect Model" (1956) and French's, et.al.,
(1963), "Kit of Reference Tests for Cognitive Factors", Of partic-
ular interest will be the tests measuring factors which have been
hypothesized to predict success in rs,aele,r trPining programs ((lallaghcr,

1968). These would include tests measuring convergent thinking, diver-
gent thinking, and evaluation Lacturs in the contents dimension of the
Guilford Model.

The aptitude and achievement tests will come from at least two
sources: the Differential Aptitude. Test and the Frencn Kit of
Reference Tests for Cognitive Factors. The battery of personality
tests will include general anxiety (Taylor, 1953), test anxiety
(Alpert and Haber, 1960), need achievement (Atkinson and Feather, 1966)
and risk-taking measures (Swineford, 1938, 1941; Slakter, 1969). Also
measures of need-for affiliation and interpersonal attitudes will be
obtained. Student responses to preference inventories, value inven-
tories and interest profiles will be obtained. Two other tests which
will be included in the battery as they have been found useful are
the Watson-Glaser Critical Thinking Appraisal Test (Yager, 3968) and
the Minnesota Teacher Attitude Inventory (Yee, 1969). Finally, this
list of variables will be modified by removing some tests and/or
adding new tests as new theories are hypothesized and developed con-
cerning teacher-training programs.

592



Formative Evaluation

The purpose of formative evaluation will be to suggest improve-
ments for the project while it is developing. Cronbach (1963) , strong-
ly adveated the use of evaluation In identifying aspects of tAte pro-
gram which needed revision, while both Flanagan (1969) and Stufflebeam
(1966) indicated how much more effective formative is than summative
evaluation for improving education. In spite of this, Welch (1969)
pointed out a potential problem. He said that the feedback process
in stimulating changes in developmental projects had not becn exten-
sively studied. Some of the problems with formative evaluations in-
clude time-delays, inability of course instructors to incorporate
suggested changes., and test items failing to measure what the instru-
tors specifically wonted. The decision making processes will be
watched very carefully in this project. Controlling this situation
Jill be a group of specially trained formative evaluators. However,
the role of the group should be clearly understood - unlike the basic
researchers - these people will not exercise any experimental control
over the project nor will they directly manipulae any part of ri:TEP.
The formative evaluators will observe the workings of the project
without intervening, or at least intervening as little as possible.
Through their evaluations however, they will be able to instigate
changes at periodic times in the program, As Stufflobeam (1966) said
in describing the formative evaluaLuL,

He then "bugs" the situation as best ha can by
focusing his best observation and other non
interventionist data collection techniques on
those aspects of the project which are most
crucial to its success. The nature of such
an evaluation is multivariate, and not all of
the important variates can be specified prior
to the initiation of a project. Consequently,
(he) focuses on those variates which are
theoretically important, but also remains alert
to any unanticipated but significant events that
may occur along the way. In summary, data are
collected day by day, organized systematically,
analyzed periodically, for example weekly and
reported as often as the project director may
require such information.

The formative evaluators will use a variety of techniques. These

techniques include (as summarized by Welch, 1969): Teacher reports
(written and verbal), student interviews and discussion, questionnaires,
observations, test results, and outside professional views of produced
materials. On the basis of frequent evaluation reports, the project
director make decisions concerning the project and appropriate
modifications. This cycle be continuous throughout the duration

of the program.
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The formative evaluation will have its effect in many areas of
the program. In this report, we will limit the discussion to some
specific examples in the content and the human relations areas.

Content Areas, To begin with, there exist many questions concerning
the performance criteria and the instructional alternatives. Can
students learn to achieve the selected criteria by experiencine the
available instrwtional alternatives? What percentage of students pass
the test associated with each performnnce criterion (i.e., what is the
difficelty level of each test)? Is this pereeatoge the ::,71me for
students who chose different instrucLional alternatives? Are there
personality characteristics whict typify studenus who chose different
instructional alternatives? Can sonic of the students pass some of the
criteria without experiencing any instructional, alternatives? Does
success or Failure under an instructional alternative have any effect
on a student's subsequent choice of instructional alternatives for
other performance criteria? What is the cost of providing each in-
structional alternative and is it reesonable to provide such an
alternative when only small numbers of students toe advantage of it?
The answers to some of these questions will obviously lead to improve-
ments in METEP. Answers to other questions will suggest controlled
research studies.

In order to answer some of the questions raised above, it would
be extremely useful to su;;iu the data on each paleToriv.nce e. hellos
in a two-way table with the rows of the table corresponding to the
instructional alternatives and the columns to the possible outcomes
(pass and fail) on the test a3sociated with each performance criterion.
A sample is presented in Table 1. Entries in the table include the
distribution of students across instructional alternatives, and the
frequency and percentages with which students pass and fail the cri-
terion test by choosing different instructional alternatives. Since
the raw data (student outcomes on each performance criterion and choice
of instructional alternatives) are available in the data bank, these
tables can be readily produce] by the computer (at say, once every
few months) to provide useful. information for instructors and evaluators
to make modifications.

One responsibility of the evaluators will he to train the instruct-
ors to interpret the computer output. The importance of this respon-
sibility is magnified when one considers the results of a study by
Dick (1968), Dick studied the behavior of a group of instructors
making modification to a programmed text by using different sets of
information. Results showed that the group without proper guidance as
to which parts of the information were most useful consistently made
use of the wrong information in making modifications. This study
emphasized the importance of proper training for those modifying
curricular materials.
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TABLE 1

SAMPLE DATA ON A TYPICAL PERFORNANCE CRITERION

PERFORMANCE CRITERION:

Instructional
Alternatives

Pre-
Test

1

2

3

4

Outcome

Sample Pass Fail

20 180 ///
200

10% 90%

55
60

92% 8%

60 7/ 20

80
75% / 25%

IO

50% 50%

10 20

30

33% 67%
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As a result of our feasibility testing it was found that in some
content areas as many as 80% of the students preferred conventional
lectures as oppose(' to other lestructional alternatives. Given that
other instructional alternatives are more effectiw. for promoting
learning, at least for come students (Cronbach, 1967; Snow, 1969),
then it is necessary to encourage students to show more variability in
their choice of instructional alternetives. It has been suggested
that in the early stages of the program, students be forced to make
use of different instructional alternatives. It is exo)ected that early
exposure to a variety of instructional altecnative, will increase the
liklihood of students choosing those strategies again.

This same two -tray table described earlier will be extremely useful
for research in the areas of time studies' and cost analysis.

It will be important to take a clo$e look at the performance
criterion tests. In some cases, it will be possible only to estimate
content validity. This will be done by obtaining opinions of content
experts. In areas where multiple-choice tests are used, item analysis
will be a useful evaluative tool. To increase the feasibility of this,
tests will be answered on digitek sheets, processed through the digitek
machine which in turn will return student response information punched
on IBM computer cards. When sufficient numbers of cards are collected
for each performance criterion a computer program will be used to carry
out an item analysis.

By continually modifying and testing out experimental items it
will be possible to build item pools for the performance ceiteria
which utilize multiple-choice tests. Since it would be unrealistic to
use the same test repeatedly, the item pool will 7acilitate the
construction of alternative forms for each of the performance criterion
tests. The work of Gorth et. al.(1969a, 1969b) in the arer of item
sampling designs and tape-based data banks will be extremely useful
here.

Many evaluators have stressed the importance of evaluation
beyond the simple analysis of pre -test and post-test scores. The
additional data was stressed because in many comparative studies
(comparative in the sense that post-test achievement scores
were compared between students in an experimental program and a
conventional program), although teachers and students praised the
new experimental technique, differences in post-test achievement
scores between the experimental and control group were not usually
obtained. Webb (1966) recommended hat additional useful information
of perceptions of teachers and students regarding the learning process
would be relevant. The technique of analyzing achievement scores,
and teacher and student attitudes is referred to by some researchers
as the triangulation procedure. This is rapidly becoming a lx-werfid tool

in evaluation. This technique of evaluating each component of the
program un three dimensions will be used where it is relevant.
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Human Rel__ations. Evaluation in the human relatl)ns component raises
many new questions. First, however, it is tecessary to review MTEP's
goals in this area. MEM? is interested in producing the fully human
teacher, a person who meets the humiu criteria of warmth and humen
understanding, is capable of rigorous thinking, is in control of his
own behavior, and is in a constant pattern of growth. Some of the
questions which will arise in the developmental stage include: can a
human relations program result in personal growth for the elementary
teacher which is measura),le? The question here is can we influence
the day-to-day behavior of the student teacher. LI and out of the
classroom through human relations training? How can we move from
subjective evaluations to behavior counts of specific human relations
acts? What behaviors are most relevant to teach the student teacher?
Knowing that there exist individual differences in Liman relations
skills, can a "behavioral diagnostic test" be developed which will
identify the "best" way to proceed with each individual? What
relationship does teaching human relations skills have with teaching
material in other content; domains? Answers to some of these questions
will not only aid in the development of METE? but will provide
information in an area which has not been extensively explored mainly
because of the complex problems associated with this kind of research.

Sumnative Evaluation

In applying summative evaluation techniques we will be interested
in making an overall evaluation of the project. Whereas formative
evaluation will be most important in the first two to three years of
the project, the emphasis will shift in the third year towards
summative evaluations.

Before going into the details of the summative evaluation
techniques, two strategies of evaluation which have been frequently
used deserve special attention. These are: the use of comparative
experiments and global evaluations. Concerning the first, Welch(1969)
reviewed 46 curriculum development projects and reported that only 19
of the projects used a control group in their evaluations. Actually
Cronbach (1963) raised questions concerning comparative experimental
studies in curriculum evaluation. However Cuba (1969) pointed out
that workable alternatives have not been proposed and Scriven (1967)
argued strongly for comparative studies. He said that it is often
the case that comparative evaluations are very much easier than non-
comparative evaluations, because we can frequently use tests which
would yield differences instead of having to find an absolute scale
and then eventually compare absolute scores. Data will be collected

on large samples of graduating students from other teacher-training
programs for the purposes of comparison. Such an evaluation design
has one major limitation: students have not been randomly assigned
to either the experimental or the conventional program. Obviously,
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We cannot order a student to go to a certain university. Fortunately,

covariate data collecicu on students before they enter university will
allow for partial statistical corrections for any pre-existing dif-
ferences.

The second, global evaluation has come in for a great deal of
discussion. Cage (1964) stressed the fact thet evaluation directed
at a general criterion of teacher effectiveness has yle.ded few re-
liable and usable results. Armstrong (1968) demonstrated that the
evaluator who uses a global measure to assess effects of a propram
may discover no significant diiierunces (comparison with a control
group) became of cancelling interactive effects. A variety of other
evaluators have observed the same thing. 'ilic logical step is to make
separate evaluations of each of the components or dimrnsions of the
program. One of the first steps in Phase III of the Project will be
to specify the relevant components. The separate evaluation of the
components of a project is frequently identified with the mooern tread
in evaluation.

It has been suggested that summative evaluation involi:es the
measurement of competing programs on performance or goal scales and
the integration of the data into a conclusion of superiority for one
program. Unfortunately, evaluation methodologists have given prac-
tically no attention to the methods of interating information into a
summative judment. Thus at the present tiil!e, this is one of the most
important ualc:6olved quc,sLioo6 in evaluatioe olt.tiTtudoluy (Glass, 1969).
Until a solution to the problem is obtained, the weighted -sum model
is proposed for use in METF.P. In this model, competing programs are
compared on a large set of scales. The program receiving the highest
total score on the scales would be preferred. In addition to com-
paring NEM' with conventional programs it is highly recommended that
it be compared with the other experimental programs.

Another evaluation strategy which emphasizes measuring the extent
to which the objectives of the project are met will be used. The steps
will include specifications of the objectives in behavioral terms, and
later measuring the outcomes. We will be interested in determining
the extent to which our goals relating to attitude, achievement, in-
terest, etc. are obtained by the graduating students. There are how-
ever, at least three problems related to this apprcach.

The first problem raised by Scriven (1967) concerns the goals
themselves. He ar, led that it is not good enough to know how close
students come to achieving hi0-jectives of the program. It is important
to know how valid those objectives are. The second problem (which is
research based) concerns the methods for measuring achievement of the
objectives. Finally, Atkin (1963, 1968) pointed out that there is
more to evaluation than measuring the extent to which objectives are
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achieved, lie pointed out the 'importance of unplanned, unanticipated
learning. Atkin also criticized the objectives approach because it
focused on shortterm behavioral changes rather than the possibly more
important long-term goals. A great deal of work will be done on the
comments and criticisms of Scriven (1967) and Atkln (1968) before the
final. formulation of the summative evaluation plans are completed.

The techniques used in summative evaluation will include pro-
ject-developed achievement tests, standardized achievement tests,
questionnaires, attitude and interest measures. The battery of tests
described earlier which is to he administered at the end of the program
will also provide useful information.

An integral part of the evaluation will include determining the
extent to which the program is acceptable to a variety of clients:
students, teachers, and principals. Students will be queried on their
likes and dislikes in the program, and their perceptions of the ad-
vantages and disadvancages. Teachers and principals will be asked to
rate the students on a variety of skills at various stages of iheir
development (one years' teaching experience, three years' experience,
etc.). Ratings will also be obtained on graduates of conventional
programs and comparisons will be mada.

Finally, an attempt will be made to incorporate a curriculum
evaluation model developed by Corth et al. (1969e) called
sive Achievemeat Monitoring (CAM) into ME M? on an experimental
basis. Corth (personal communication) described CAM as a s)stem of
curriculum evaluation which is organized to include each of the neces-
sary components of an evaluation and which has the flexibility to
provide needed addition information.

The CAM system utilizes a computer-centered test generation,
test scoring, test analysis, and information reporting design. The
computer provides the quick processing and sophistication of analysis
needed in the effective curriculum evaluation. It presently allows
CAM to administer, analyze and report results in terms of each per-
formance criterion to more than 2000 students on a hi-weekly test
schedule.

Flexibility is built into the CAM system because (1) the eva-
luation is specific to the performance criterion and (2) there are
repeated measures of the student's achievement on each performance
criterion. The evaluation of the curriculum is based upon the stu-
dent's own report of the performance criterion he has chosen to work
on. If he has not worked on a particular performance criterion,
then his test results would not include an evaluation of his perfor
mance on that one. When he indicates that he has completed a per-
formance criterion, he is evaluated soon after, and also repeatedly
tested for retention of knowledge and ability in that performance
criterion.
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Basic Research

In this section we will outline briefly some of the proposed
research for flETEP. By definition the results of the rsPnreh
studies will be generalizable. This will be so, provided enough at-
tention is given to the specification of treatments and designs of
the studies (Wittrock, 1966). In this regard, Campbell and Stanley's
(1963) summary of experimental designs will be most helpful. (Current

developments on design and data analysis in evaluation and research
have been recently reviewed by Baker [1969] and Welch [1969)). But

in order to facilitate the research, it will be necessary tc impose
constraints op the students such as randomly assigning them to spe-
cified instructional alternatives. Designs in which students are
randomly assigned to treatments are considered true experiments. In

describing true experiments Campbell. and Stanley (1963) wrote:
"[They are] the only means for settling disputes regarding educational
practice, the only way of verifying educational improvement..."

One of the attractive features of METEP is that it provides an
opportunity to individualize educational experiences. It is essen-
tial to match teachers, materials, and students in order to create
optimal individual learning situations. In order to maximize the
gain for the student from this unique learning experience, we must
gather a wide variety cf aptitudetreatment interaction data. This
will help us leern what kinds of stnfients learn most tinder what kinds
of con'H.tions. This information will be invaluable when student guid-
ance is needed in selecting programs. We will attempt to find in-
structional alternatives that produce superior results for learners of
different characteristics. In this research, aptitude will be de-
fined rather broadly to include personality factors, intellectual fac-
tors, aptitudes (as they are conventionally defined), socio-economic
background, etc.

Another area about which very little is known concerns the rele-
vant variables for predicting success in teacher-training programs.
With the wide assortment of data available this kind of research is
possible. Research results bearing on this important question will
have obvious implications. Similar studies will be conducted in the
schools serving as control groups and comparisons will be made be-
tween the prediction equations, etc.

In addition to aptitude-treatment interaction and prediction
studies there exist a wide variety of other studies which will be
conducted. To name a few, at the moment a great deal of research is
centered around testing methodology. For example, researchers are
developing procedures for extracting more information from a student's
responses to multiple choice tests. Further research on scoring
fomulas (Traub, Hambleton & Singh, 1969), confidence testing and
item weighing systems (Shuford, Albert and liassengill, 1966; Rippey,
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1968; Hambleton, Roberts and Traub, 1969) provide potential means for
increasing reliability and validity of the criterion tests. Compu-
terized testing offers many exciting prospects - individualized tests,
more efficient testing (Cleary, Linn and Rock, 1968). New techniques
such as generalized factor analysis (McDonald, 1969) offer interesting
new methods for analyzing semantic differential data. More conven-
tional factor nnalyses can be used to ievr!stigate a wide selection of
hypotheses abou, interrelationships among many o; :Ile variables under
investigation.

Perhaps more important research will relate to recent develop -
ments in micro-teaching (ColdeLwoite, 3960) and notyle of his surprising
findings. 'Ile work of Yee (1969) on guidelines for matching students
with cc-operating teachers Las obvious implications for MErEP. How-
ever, there exist zany unresolved problems here. At the present,
there is a great deal of work to be done on the construction scales
to measure teacher effectiveness (Biddle and Elleng, 1963) in which
the tenets of psycholftical scaling are used (Torgerson, 1958; Bock
and Jones, 196) of ceu,se, these scales could later be used in
other teacher-training colleges.

the problcm of determining the cut-off point between passing
and failing on the performance criterion tests will he a difficult one
to solve, Do we want to use the same level of proficiency en cacti
pefformtince cri,:ericn? What level of proficiency must- we use en the
perfomaace criterion test to insure a high level of prefici.c!noy en
the same perfoinance criterion at a later date?

Other potential research areas include work on item sampling no-
c;els (Lord, 196?) and the ha4thorne Effect (Cook, 196$).

Evaluation and Research Committee

In order to oversee the evaluation and research of HETEP 1.!_ is

recommend d that a committee of five headed by a co-ordinator be
appointed. In addition it would he expected that a variety of re-
search associates with statistics, research design, and computer pro-
gramming skills, along with a number of graduate students, could be
available to help with the work of the committce. In addition to
designing and coordinating the evaluation and research component, the
committee would serve as a review board for research ;,roposals.

Dissemination

Results of formative and summative evaluations and research
findings will be distributed through the usual thannels. These will
include technical reports, publication of findings in relevant jour-
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nals, presentation of papers at conferences, dissertations and news
releases to newspapers, television and radio. It 3S also expected
that school supervi:;ors, principals, and other intercraed parties
will be kept up to date by periodic syNposia held at the University.

Iulementation. The activities required for the iriplementation of
the resLarch and evaluation subsystem aro graphically presentA in
Figure 1. The operation of this subsysteLl is to provide research
and evaluation services for the program. Therefore, as 11,m on re
vised needs are Identified, rany of the steps outlined in the acti
vity network chart will be continuously repected.
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HOW WILL THE 110DEL INSURE AND 1:1.ANTAIN ITS RELEVANCE
FOR TEACHER EDUCATION 1N THE 1970's?

Recogni%ing that an elementary teacher pOur:ttion prop,ram devel-
oped in 1968 may not be colpletely relevant for the 1970's we have
taken several slops to insure thirst our program does not bacme
static and inflezible in responr.e to chimging needs. The first
precaution is the arnmimption th:1 the program we have designed for
3968 vill not be the sa;c! program in 1975. the structure of our
program is designed to allow for constant revision and op-gradinp.
Highlights of our program consiat of behaviorally stated outcomes
expected of the traiilve, mul liple instructional alternatives for
achieving these expeeted outcomes, and the ability to add or subtract
areas of specialization. the specific performance criteria required
of the trainees ani the accompanying instructional alternatives are
tentative hypotheses about the required training for elementary
teacher. They are not interpreted as fixed, but rather subject to
change based upon evaluation analysis.

As change and develovent become incrensinply important,
effective models must be responsive to the information from
their operation and frtm their environment Information
about the inputs and the environment are collected, and
statements of goals and purposes are foronlated Appropriate
adju!Aments Inn be male in the r; cton'e .:TPI7t41, hAq04 on
this inforTation or in conformance with changing goals or
standards.

The IIETIP system is designed to systematically assess both its
internal and external environrents. As LeBaron has noted above,
feecroack from the external environment is necessary in order to
continually assess MEP goals with those clients who are affected
by the program and the teachers who graduate from the progean. 3y

continually collecting information relating to societal changes
and the changing role of the elementary teacher, the najor aspects
of the environment can be systematical)) assessed.

HLTEP, as a teacher education program, has at least seven differ-
ent client groups. Those clients are affected either directly or
indirectly by the program an0 the teachers who graduate from the
program. These include:

1 Walt LeBaron, "Techniques for Developing an Elementary Teacher

Education nodcl," u.n.o.r., Iluteiu of Research, Cc!ntract NEC-0-9-

5G9006-3704 (010), July, 1.969, pp. 8-9.
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1. students in the NETEP program
2. public school teacher;;
3. public school administrators
4, children in elementary schools
5. patents of children in element:my schools
6. professional educz.tors in teacher education
7. state departments of education

One function !o be perfornud In NULP is the analysis of client
demands.. This function represents a central monitoring effort on the
part of 111:712 to ascertain client needs and demands. In one way or
another, all of the above client groups ore affected by tbe NF,TEP
program and their needs and detylnds should he systematically collect-
ed and considered in the decision-maing process vis-a-vis curriculum
components, instructional alteinotivcs, etc. Since clients ond soci-
ety will change over tine, their needs will als than:;e. The moni-

toring process of HEMP must be sti.siti;:ed to such changes.

In addition to monitoring client needs, there are other environ-
mental states which need to be syritcratically assessed Lo insure re-
levancy for the future. These t.nclude:

1. economic environment
2. political environTent
3. sociologicel environment
4. idvologi...al en4ivonizent

5. technological environment
G. psychological environment

Another function of the NETEP system is to de lop various
screening and scanning devices to assess changes in these environments.

1. EC0110071C environment A changing cconoNic environment means
that HMI's clients' needs must be balanced against
the realities of economics. For instance, a recession
in Ametican society could significantly alter client
needs; e.g. the students In METIT may change because
certain students may not be able to attend college.

2. Political environment - Enacted cr proposed legislation
may either impose testraints or provide new opportuni-
ties decisions obtained through election results...
approval or defeat of bond issues....all may have serious
implications on the design or implementation of MEP.

3. Sociological environment - Changes in role, expecta-
tions, and status can directly or indirectly affect
HEIM Changer in the role of the elementary teacher
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is the most obvious example of how a sociological change
could affect MEM.

4. Ideological environment - The ideological environment
is concerned will' society's value system. The value
chooses of college stedents in recent years is an ex-
cellent example of how a teacher education program
coule be affected. The demand of students to partici-
pate in planning their own futures is the kind of ..

change which has tremendous implications.

5. Technological environment - Innovation can lead to
changed and improved performance in the operation of
METLP. New computer usages could, for example,
drastically reduce the information system's cost.

6. Psychological environment - It is important to under-
stand how individuals respond to environmental change
because MLTEP will he in constant communication with
various parts of the public sector. MEM should be
able to Valow and predict the reactions of various
client groups, especially wuen dealing with changes
or modifications in the program.

redagokical Plans for the_70's nest important fee.ture a the

performance curriculum as developed and envisioned by the pedagogi-
cal leans in continnlshort,:tetn,apd_longiterm_planpinland_act.ten
for cenptant_chpnae andjevision_in_perforqunce criteria ap3 instrue-.
tional altennativqs. The very process of curriculum development is
a dangerous procedure for when one commits oneself to action (no mat-
ter how vise), alternative organizational aid action plans are simul-
taneously cotdtted to inaction. In another unique situation these
same discarded plans (or new ones which mlI be synthesized) may prove
more relevant than old plans. As such, constant -.mange, development
of new approaches, and pro&ram evaluation: are vital.

Already the pedagogical teams have been engaged in large-scale
reorientation of curricula. At the immediate level, for example,
the mathematics and language arts teams are developing row instruc-
tional alternatives and new performance curriculum hiev,rchies.
The science team is developing a new, flexible way of ualizing space
for laboratory work in science education which combines elementary
children and beginning teachers in new nays of learnii. The social
studies and human relations team are beginning prelimilary explora-
tions of articulation and coordination between the curricula.

Important in this change process is student feedback and parti-

cipation. For example, the humn relations team at the completion
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of each performance curriculum hierarchy solicited suggestions from
the students for changing and sharpening the material they had just:
completed. These same students during the coming term will serve as
a team which will help in the development of new hierarchies of
training in human relations.

Thus, several irxdortant dimensions of maintaining short-term re-
levance and changes can be summarized;

1. Staff evaluation of program and change through eva-
luation and research.

2. Student participation in decision making and curri-
culum development.

3. Development of articulation between program: to en-
sure smooth coordination.

4. Not mentioned above, but equally important will be
feedback from the support and maintenance teams in
terms of computer scheduling, guidance of students,
and data on the use of instructional. alternatives.

Long-term planning requires a more complex program of evaluation
and coordination. Perhaps the most important and' interesting of
these involves poLential restructiav of the entire concept of eleT
mentary teacher trainin.

While articulation between subject matter fields has always been
stressed in teacher training programs, the methods through which this
articulation can be brought about are less clear. The breaking down
of specific elements of teacher training skills in each of the five
training areas, science, language arts, social studies, mathematics,
and human relations has revealed many skills which are parallel, and
in some cases even exactly the same. For example, the skills of
model building within the knowledge component of social studies are
close to the decision making hierarchy developed by human relations.
While the content of the two programs differ, the structure or under-
lying process is similar. The skills of scientific observation
stressed in science are similar to the behavioral constructs of at-
tending behavior within human relations. Many other such parallel
examples could be presented.

In viewing similarities of structure in the learning process
which is teacher education, it may be possible to develop new con-
cepts of teacher education itself. One possibility might be a cur-
riculum based on entirely on skill areas such as observation, classi-
fication, and analysis. These three components could he used in all
five subject matter areas of the elementary training program. As
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performance criteria are relatively small, discrete units, It is re
latively easy to reorder presently existini, materials into new orga-
nizational structures. One can visualL:e the value to the student
in a program in which the structure of each content area Is parallel
to other areas.

A stluctural approach such an this has many implications. The
first and most obvious is the ease for students who once they learn
a basic structure can use this same structure to solve problems in
many discrete areas. As presently instituted, each tiara a student
enters a new curriculum; area, he has to learn both the content and
structure of that area. If structures were parallel, the program
can focus more quickly and easily on basic content.

A second and less obvious implication is that like the two-edged
sword, this structural approach to curriculum "cuts two ways." Stu-

dents, if bound to one structure may be unable to visualize alterna-
tive ways of restructuring the curriculum and could actually lose
flexibility within this approach. As such it seems essential that
one component within this program is theory and practice in structure
building. Students would be encouraged to develop alternative ways
of restructuring curriculum units both for themselves in the METEP
program and in their own teaching practice. At higher levels, stu-
dents and staff could develop new ways of restructing the entire lIETEP
program to meet relevant needs.

For example, if societal. needs stress the importance of environ-
mental pollution as a major problem, the c-neepts and Performance
curricula of the subject matter fields could be organized around this
one concept. In a teacher training program which centered on concepts
of environmental pollut7on the perfocmanco criteria areas could bc
restructured around this problem without loss of content from the basic
areas. (However, it is expected that the "basic areas" might soon
themselves be restructured into new relationships and dimensions) .
As a new idea is developed, the curricula might again be restructured,
perhaps around the constructs of anthropology, physics, or even life
in space.

This latter material may perhaps sound vague, Lnauriatic, and
perhaps even a bit schizophrenic. However, it is presented with the
firm 17ellef that the major value of the performance curriculum con-
cepts is that it makes possible tIu restcucting of educational and
social environments in ways that before were impossible. This re-
structuring is always done with an intelligent eye to the it and
no single restructuring actually is seen as an end in itself. Too

long the present curriculum areas have icon viewed an established
tradition. The concepts of the performance curriculum make possible
the development of many new and alternative ways of reatructurtng
the educational environment.
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In summary, the views for long-term development may be stated
briefly as follows:

1. The presently existing performance curriculum has re-
quired the pedagogical teams to "break-down" their
specialities into specific components.

2. Components in each field have been discovered to be
similar, and in some cases exactly the same, as com-
ponents in other fields.

3. If components are parallel, it is possible to teach as-
pects of different subject matter fields within one
performance criterion. For example, model building
in social studies, classification in science, and de-
cision making in human relations all involve many of
the same interpersonal and knowledge skills.

4. If components are similar, it should be possible to
restructure the elementary teacher education curricu-
lum around these specific areas which are analogous
one to another.

5. Such a structure makes it possible for students to
see more clearly the relationship of subject matter
fields and eventually a deeper emphasis on content
may be possible.

6. It is believed that there is no final structtp7e for
the curriculum and it is anticipated that restructur-
ing within this basis would he an on-going and constant
activity.

In summary, then, METEP is concerned with developing an organiza-
tional process that will be responsive and adoptive to change. This

function will be called Client Analysis (see Management Sectiol),
and will involve assessing client needi aid environmental changes
which could affect the METEP program.
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